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Publications of the U.S. Geological Survey 

This catalog is a list of (1) books and maps1 that were published during 1994 and (2) articles by U.S. 
Geological Survey personnel in non-U.S. Geological Survey journals and books that came to our attention 
in 1994; it supplements the permanent catalogs "Publications of the Geological Survey, 1879-1961," 
"Publications of the Geological Survey, 1962-1970," and "Publications of the U.S. Geological Survey, 
1971 through 1981." These permanent catalogs, as well as some others, are available under the conditions 
indicated below from U.S. Geological Survey, Information Services, Box 25286, Federal Center, Denver, 
CO 80225. The catalogs are also available over the counter at any of the U.S. Geological Survey offices 
that sell books. 

Permanent catalogs "Publications of the Geological Survey, 1879-1961" and "Publications of the Geolo
gical Survey, 1962-1970" may be purchased in paperback book form for $6 and as microfiche for $4. 

Permanent catalog "Publications of the U.S. Geological Survey, 1971 through 1981" may be purchased 
in paperback book form (two volumes, publications listing and index) for $15 and as a set of microfiche 
for $8. 

Supplements for 1982, 1983, 1984, 1985, 1986, 1987, 1988, 1989, 1990, 1991, 1992, and 1993 may be 
purchased in paperback book form and are priced as follows: 1982, $3; 1983, $3; 1984, $3.25; 1985, 
$3.75; 1986, $4.25; 1987, $4; 1988, $3.75; 1989, $4; 1990, $4.50; 1991, $4.25; 1992, $5; 1993,$7.50. 

State catalogs currently available may be purchased in paperback book form and are priced as follows: 
Alaska, $3.50; Arkansas, $1; California, $4.75; Colorado, $3.50; Florida, $1; Massachusetts/Rhode 
Island/Connecticut, $1; New York, $1; Oregon, $1; Pennsylvania/New Jersey, $2.50; Utah, $3. 

Copies of the monthly catalog "New Publications of the U.S. Geological Survey" may be obtained free 
on request. 

Those wishing to be placed on a free subscription list of the monthly catalog "New Publications of the 
U.S. Geological Survey" should apply in writing to the U.S. Geological Survey, 582 National Center, 
Reston, VA 22092. 

Prices of available publications, except informal reports released to the open files and through the 
National Technical Information Service (NTIS), are given in (1) current issues of the monthly catalog 
"New Publications of the U.S. Geological Survey" and (2) "Price and Availability List of U.S. Geological 
Survey Publications (year)." Limited quantities of Circulars and publications of general interest are free. 
Publications listed in this catalog but not found in the price and availability list are no longer available. 

Prices of reports released to the open files (including reports prefiXed OF and WR.l) are given in a listing 
"U.S. Geological Survey Open-File Reports," updated bimonthly, available in microfiche for $3.50 from 
U.S. Geological Survey, Information Services, Box 25286, Federal Center, Denver, CO 80225. 

1 Individual topographic quadrangle maps are not listed; they are shown on State indexes to topographic maps, which 
are free on application to U.S. Geological Swvey, lnfo11llation Services, Box 25286, Federal Center, Denver, CO 
80225, and to offices where books and maps are sold over the counter. These indexes also show commercial dealers 
in each State. 
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AVAILABILITY OF BOOKS AND MAPS BY MAIL 

In ordering books give the series designation and number, such as 
U.S. Geological Survey Bulletin 738, and the full title. In ordering 
maps give name or series designation and number, such as Fairfax, 
Va., 7.5-minute or GQ-851. Include your full address and zip code, 
plainly printed. Prepayment is required and should be made by check 
or money order payable to U.S. Department of the Interior- USGS, 
except for periodicals (see below). Postage stamps are not accepted. 
Do not send cash. Remittances must be in United States funds. 

For prices of publications listed in this catalog, refer to the January 
through December 1994 issues of the monthly list "New Publications 
of the U.S. Geological Survey." Prices listedincludecostofdomestic 
surface transportation. For transmittal outside the U.S.A. (except to 
Canada and Mexico), a surcharge of 25 percent of the net bill should 
be included to cover surface transportation. 

Books 

Professional Papers, Bulletins, Water-Supply Papers, Techniques 
ofWater-Resources Investigations, Circulars, single copies of Earth
quakes and Volcanoes, Preliminary Determination of Epicenters, the 
annual catalog Publications of the U.S. Geological Survey, and some 
miscellaneous reports, including some from the foregoing series that 
have gone out of print at the Superintendent of Documents, are 
obtainable by mail from 

U.S. Geological Survey, Information Services 
Box 25286, Federal Center 

Denver, CO 80225 

On orders of 100 copies or more of the same report to the same 
address, a 25-percent discount is allowed (limited quantities of 
Circulars and publications of general interest are usually free of 
charge). Open-file reports should be ordered according to instruc
tions under appropriate headings in this announcement. Discount 
does not apply to open-file reports. 

Subscriptions to periodicals (Earthquakes and Volcanoes and Pre
liminary Determination of Epicenters) can be obtained ONLY from 
the 

Superintendent of Documents, Government Printing Office, 
Washington, DC 20402 

Domestic remittance should be made by check or money order 
(payable to Superintendent of Documents) or charged to VISA or 
MasterCard. Please add 25 percent for mailing to countries outside 
the U.S.A. and its possessions. 

Maps 

For maps of all areas of the United States, address mail orders to 

U.S. Geological Survey, Information Services 
Box 25286, Federal Center 

Denver, CO 80225 

On an order amounting to $500 or more at the list price, a 
50-percent discount is allowed; no other discount is applicable. The 
discount applies to all maps and charts distributed by the U.S. 
Geological Survey. A $1 postage and handling charge is applicable 
on orders of less than $10. Check or money order should be payable 
to Department of the Interior - USGS. 

AVAILABILITY OF BOOKS AND MAPS 
OVER THE COUNTER 

Books and Maps 

Book reports and maps of the U.S. Geological Survey are available 
over the counter at the following U.S. Geological Survey offices, all 
of which are authorized agents of the Superintendent of Documents: 

ANCHORAGE, Alaska-Rm. 101,4230 University Dr. 
LAKEWOOD, Colorado-Federal Center, Bldg. 810 
MENLO PARK, California-Bldg. 3, Rm. 3128,345 Midd1efieldRd. 
RESTON, Virginia-USGS National Center, Rm. 1C402, 12201 Sun-

rise Valley Dr. 
SALT LAKE CITY, Utah-2222 West 2300 South, 2d floor. 
SPOKANE, Washington-U.S. Post Office Bldg., Rm. 135,904 West 

Riverside Ave. 
WASHINGTON, D.C.-Main Interior Bldg., Rm. 2650, 1849 C St., 

NW. 

Maps Only 

Maps may be purchased over the counter at the following U.S. 
Geological Survey offices: 

ROLLA, Missouri-1400 Independence Rd. 
STENNIS SPACE CENTER, Mississippi-Bldg. 3101 

Survey maps are also sold by some 2,800 commercial dealers 
throughout the United States. Prices charged are generally higher 
than those shown on this list. Dealers are listed in each ''State Catalog 
of Topographic and Other Published Maps,'' obtainable free of 
charge by mail or over the counter from U.S. Geological Survey 
offices listed on this page. 
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CD-ROM's 

DIGITAL DATA SERIES 

The Digital Data Series distributes large amounts of digital data (up to 
680MB) through the medium of Compact Disc-Read Only Memory technol
ogy. This medium takes advantage of the latest technological advances in 
digital mass-storage and in the internationally recognized standards (IS0-
9660) for CO-ROM's. Full instructions on computer technology required to 
use each CD-ROM are given with each entry. CO-ROM's in the Digital Data 
Series are available by mail from: U.S. Geological Survey, Information 
Services, Box 25286, Federal Center, Denver, CO 80225. No discounts apply 
to CO-ROM's. 

DDS-0006. Stratigraphic nomenclature databases for the United 
States, its possessions and territories. Update of data added since 
1992. 1994. One CD-ROM. (Release 2.) 

This CD-ROM was produced in accordance wth the ISO 9660 
standard and can be accessed by any computer system with an 
ISO 9660 software driver; however, this disc is intended for use 
in a DOS environment The minimum system requirements to 
use the data with the software provided on this disc are as follows: 
(1) IBM or compatible personal computer with 640K RAM, (2) 
MS-or PC-DOS version 5.0 or later, (3) Microsoft MSCDEX 
version 2.1 or later, (4) CD-ROM drive with ISO 9660 software 
driver, (5) hard disk drive, and (6) EGANGA graphics system. 

Geologic Names Unit Lexicon (GNULEX), compiled by M. E. 
MacLachlan, W. A. Bryant, T. W. Judkins, 0. B. Williams, 
E. D. Koozmin, R. C. Orndorff, M. L. Hubert, C. R. Murd
ock, S. W. Starratt and J. R. LeCompte. 

Geologic Names of the United States (GEONAMES), compiled 
by C. R. Murdock and M. L. Hubert; data base designer and 
programmer, C. C. Abston. 

DDS-0011. Geology of the conterminous United States at 
1:2,500,000 scale; a digital representation of the 1974 P. B. King 
and H. M. Beikman map, by P. G. Schruben, R. E. Arndt, and 
W. J. Bawiec; display software by R. A. Ambroziak. 1994. 
One CD-ROM. 

This CD-ROM was produced in accordance with the ISO 9660 
standard and thus allows access to the map data ft.les and MAP
PER source code by computers with ISO 9660 software drivers. 
The disc contains menu and display programs that operate only 
on DOS-compatible computers. The minimum system require
ments to use the data with the software provided on this disc are 
as follows: (1) IBM or compatible personal computer with 640K 
RAM (at least 540K free memory), (2) math coprocessor, (3) 
MS- or PC-DOS version 5.0 or later, (4) Microsoft MSCDEX 
version 2.1 or later, (5) CD-ROM drive with ISO 9660 software 
driver, (6) hard disk drive (5MB free), (7) Super VGA graphics 
card (640x480 pixels with 256 colors), and (8) VGA color 
monitor. 

DDS-0012. COLORADO, UTAH. Photographs of historical min
ing operations in Colorado and Utah from the U.S. Geological 
Survey Library, by J. K. McGregor and C. C. Abston. 1994. 
One CD-ROM. 

DIGITAL DATA SERIES 1 

This CD-ROM was produced in accordance with the ISO 9660 
standard; however, it is intended for use only on DOS-based 
computer systems. The minimum system requirements to use 
the data with the software provided on this disc are as follows: 
(1) ffiM or compatible personal computer, (2) 640K RAM, ~3) 
MS or PC-DOS version 5.0 or later, (4) Super VGA graphics 
card (640x480 pixels with 256 colors), (5) Super VGA color 
monitor, (6) Microsoft MSCDEX version 2.1 or later, (7) CD
ROM drive with ISO 9660 software driver, and (8) hard disk 
drive. 

DDS-0013. International Phase of Ocean Drilling; Seismic Line 1 
demultiplexed data, Cape Hatteras to Mid-Atlantic Ridge, by F. 
N. Zihlman, C. C. Abston, D. J. Taylor, W. F. Agena and H. 
L. Oliver. 1994. 39 CD-ROMs. 

This CD-ROM was produced in accordance with the ISO 9660 
standard, and the data are accessible from any computer platform 
having a CD-ROM device complying with that standard. The 
SEG-Y data, observers' logs, and shotpoint-location map display 
software are intended for use only on DOS-based computer 
systems. The SEG-Y data review and editing program is in
tended for use on DOS-based and Data General UNIX systems. 
The source code may be compiled for use on any system sup
porting an ANSI-compliant C compiler. The minimum DOS 
system requirements to use the display softw~e as follows: (1) 
ffiM or compatible personal computer, havmg an 80286 or 
higher numbered processor, (2) 512K RAM, (3) MS-DOS or 
PC-DOS version 3.1 or later, (4) Microsoft MSCDEX version 
2.1 or later, (5) CD-ROM drive with ISO 9660 software driver, 
and (6) EGA, VGA, or Hercules graphics system. 

DDS-0016. WASHINGTON. Deep seismic reflection studies in 
the Pacific Northwest United States, data visualization disc, by W. 
J. Gwilliam, D. J. Taylor, G. V. Latham, S. C. Krehbiel, W. 
D. Stanley and K. J. Westhusing. Prepared in cooperation with 
the U.S. Department of Energy, Morgantown Energy Technology 
Center. 1994. One CD-ROM. 

DOS environment system requirements: (1) Intel 80386 or 
higher processor, (2) DOS version 3.1 or higher, \3) M~crosoft 
MSCDEX version 2.1 or higher, (4) CD-ROM dnve wtth ISO 
9660softwaredriver,(5)EGA, VGA,orSVGAgraphicssystem, 
and (6) math coprocessor is not required but will be used if 
available and is strongly recommended. 

DDS-0018-A. National Geochemical DataBase; National Uranium 
Resource Evaluation data for the conterminous United States, by 
J. D. Hoffman and K. P. Buttleman; MAPPER display software 
by R. A. Ambroziak; MAPPER documentation by C. A. Cook. 
1994. One CD-ROM. (Supersedes DDS-1.) 

This CD-ROM was produced in accordance with the ISO 9660 
standard. However, it is intended for use only on DOS-based 
computer systems. The minimum system requirements to access 
the data with the software provided on the CD-ROM are as 
follows: (1) ffiM or compatible personal computer, (2) 640K 
RAM (at least 540K free memory), (3) math coprocessor, (4) 
hard disk drive, (5) VGA graphics card, (6) VGA color monitor, 
(7) MS- or PC-DOS version 5.0 or later, (7) MS- or PC-DOS 
version 5.0 or later, (8) Microsoft MSCDEX version 2.1 or later, 
(9) CD-ROM drive with ISO 9660 software driver, and (10) a 
Microsoft-compatible mouse is highly recommended. 
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DDS-0023. Photoglossary of marine and continental ichnofossils, 
by S. T. Hasiotis, T. M. Bown and C. C. Abston. 1994. One 
CD-ROM. 

The minimum system requirements to use the data with the 
software provided on this disc are as follows: (1) IBM or com
patible personal computer, (2) 640K RAM, (3) MS- or PC-DOS 
version 5.0 orlater, (4)MicrosoftMSCDEX version 2.1 orlater, 
(5) CD-ROM drive with ISO 9660 software driver, ( 6) hard disk 
drive, (7) Super VGA graphics card (640x480; 256 color), and 
(8) SVGA color monitor. 

DDS-0025. 500-MHz ground penetrating radar data collected dur
ing an intentional spill of tetrachloroethylene at Canadian Forces 
Base Borden in 1991, by K. A. Sander and G. R. Olhoeft. Pre
pared in cooperation with the U.S. Environmental Protection 
Agency and the Waterloo Centre for Groundwater Research. 
1994. One CD-ROM. 

The minimum system requirements to use the data with the 
software provided on this disc are as follows: (1) IBM or com
patible presonal computer with math coprocessor, (2) 386DX or 
486DX or Pentium, (3) 4.0MB RAM (3.5MB available), (4) MS
or PC-DOS version 5.0 or later, (5) SVGA graphics card (1024 
(col) by 768 (row) by 256 colors), (6) SVGA color monitor, (7) 
Microsoft MSCDEX version 2.1 or later, (8) CD-ROM drive 
with ISO 9660 software driver, and (9) hard disk drive. 

n:l 
UJ BOOKS 

PROFESSIONAL PAPERS 

Professional Papers are mainly comprehensive scientific reports of wide and 
lasting interest and importance to professional scientists and engineers. 
Included are reports on the results of resource studies, and of topographic, 
hydrologic, and geologic investigations. They also include collections of 
related papers addressing different aspects of a single scientific topic. 

P 0932-D. WYOMING. Leidy Formation; new name for a 
Pleistocene glacio-fluviatile-lacustrine sequence in northwestern 
Wyoming, by J. D. Love. Prepared in cooperation with the Geo
logical Survey of Wyoming and the Department of Geology of the 
University of Wyoming. 1994. p. D1-D13. (Geology of the 
Teton-Jackson Hole region, northwestern Wyoming.) 

P 1044-L. OREGON. Hydrothermal systems of the Cascade 
Range, north-central Oregon, by S. E. Ingebritsen, R. H. Mari
ner and D. R. Sherrod. 1994. p. L1-L86. 2 plates in pocket 
(Geohydrology of geothermal systems.) (Supersedes Open-flle 
report 91-69.) 

P 1395. Map projections; a working manual, by J. P. Snyder. 
1987 (1994). 383 p. 1 plate in pocket (Reprint) 

P 1404-K. Geohydrology and simulation of ground-water flow in 
the Northern Atlantic Coastal Plain aquifer system, by P. P. 
Leahy and Mary Martin. 1993. p. K1-K81. 22 plates in separate 
case. (Regional Aquifer-System Analysis; Northern Atlantic 
Coastal Plain.) 

P 1409-H. NEVADA. Ground-water flow and simulated effects of 
development in Stagecoach Valley, a small, partly drained basin 

in Lyon and Storey counties, western Nevada, by J. R. Harrill and 
A. M. Preissler. 1994. p. H1-H74. (Regional Aquifer-System 
Analysis; Great Basin, Nevada-Utah) 

P 1410-D. Geochemistry of ground water in the Southeastern 
Coastal Plain aquifer system in Mississippi, Alabama, Georgia, 
and South Carolina, by R. W. Lee. 1993. p. D1-D72. 6 plates 
in separate case. (Regional Aquifer-System Analysis; Southeast
em Coastal Plain.) 

P 1410-H. ALABAMA. Geohydrology of the Southeastern 
Coastal Plain aquifer system in Alabama, by Michael Planert, J. S. 
Williams and S. S. DeJarnette. 1993. p. H1-H75. 6 plates in 
pocket. (Regional Aquifer-System Analysis; Southeastern 
Coastal Plain.) 

P 1413-B. WASHINGTON, OREGON, IDAHO. The 
hydrogeologic framework and geochemistry of the Columbia Pla
teau Aquifer System, Washington, Oregon, and Idaho, by K. J. 
Whiteman, J. J. Vaccaro, J. B. Gonthier and H. H. Bauer. 
1994. p. B1-B73. (Regional Aquifer-System Analysis; Colum
bia Plateau, Washington-Oregon.) 

P 1414-B. Regional aquifers in Kansas, Nebraska, and parts of 
Arkansas, Colorado, Missouri, New Mexico, Oklahoma, South 
Dakota, Texas, and Wyoming; geohydrologic framework, by D. 
G. Jorgensen, J. 0. Helgesen and J. L. Imes. 1993. p. Bl
B72. 25 plates in pocket (Regional Aquifer-System Analysis; 
central Midwest) 

P 1414-D. Geohydrology of the Ozark Plateaus aquifer system in 
parts of Missouri, Arkansas, Oklahoma, and Kansas, by J. L. 
Imes and L. F. Emmett. 1994. p. D1-D127. (Regional Aqui
fer-System Analysis; central Midwest) 

P 1414-E. NEBRASKA, COLORADO, KANSAS. Hydrology of 
the Great Plains aquifer system in Nebraska, Colorado, Kansas, 
and adjacent areas, by J. 0. Helgesen, R. B. Leonard and R. J. 
Wolf. 1993. p. E1-E80. 10 plates in separate case. (Regional 
Aquifer-System Analysis; central Midwest) 

P 1439. OREGON, IDAHO, WASHINGTON. Geology of the 
Blue Mountains region of Oregon, Idaho, and Washington; stra
tigraphy, physiography, and mineral resources of the Blue Moun
tains region, edited by T. L. Vallier and H. C. Brooks, U.S. 
Geological Survey. 1994. 198 p. 

1. Sedimentology and stratigraphy of the Martin Bridge Lime
stone and Hurwal Formation (Upper Triassic to Lower Jurassic) 
from the Wallowa Terrane, Oregon, by M. F. Folio, University 
of North Carolina. p. 1-27. 

2. The Mesozoic geologic evolution of the northern Wallowa 
Terrane, northeastern Oregon and western Idaho, by P. M. 
Goldstrand, Oak Ridge National Laboratory. p. 29-53. 

3. Geologic evolution of the Pittsburg Landing area, Snake 
River canyon, Oregon and Idaho, by D. L. White, Colton, 
Washington; and T. L. Vallier, U.S. Geological Survey. p. 
55-73. 

4. Intra-arc basin deposits within the Wallowa Terrane, Pitts
burg Landing area, Oregon and Idaho, by J. D. L. White, Uni
versity of California, Santa Barbara. p. 75-89. 



5. Physiography of the Seven Devils Mountains and adjacent 
Hells Canyon of the Snake River, Idaho and Oregon, by T. R. 
Alpha and T. L. Vallier, U.S. Geological Survey. p. 91-100. 

6. Geology of the Peck Mountain massive sulfide prospect, 
Adams County, Idaho, by J. R. Mangham, Charlottesville, Vir
ginia. p. 101-111. 

7. Geology, mineralization, and alteration of the Red Ledge 
volcanogenic massive sulfide deposit, western Idaho, by R. H. 
Fifarek, Southern Illinois University; A. P. Juhas, Lakeside, 
Colorado; and C. W. Field, Oregon State University. p. 113-
150. 

8. Geology of the Iron Dyke Mine and surrounding Permian 
Hunsaker Creek Formation, by S. D. Bussey, Western Mining 
Corporation, Reno, Nevada; and P. J. LeAnderson, Jeddah, 
Saudi Arabia. p. 151-181. 

9. The environmental and tectonic significance of two coeval 
Permian radiolarian-sponge associations in eastern Oregon, by 
B. L. Murchey, U.S. Geological Survey; and D. L. Jones 
University of California, Berkeley. p. 183-198. 

P 1470. TENNESSEE. Gradation processes and channel evolu
tion in modified West Tennessee streams; process, response, and 
form, by Andrew Simon. Prepared in cooperation with the Ten
nessee Department of Transportation. 1994. 84 p. 

P 1514. UTAH. Coal mine bumps as related to geologic features 
in the northern part of the Sunnyside District, Carbon County, 
Utah, by F. W. Osterwald (deceased), C. R. Dunrud, and D. S. 
Collins. 1993. 76 p. 5 plates in pocket. 

P 1531. ALASKA. Systematic paleontology of Quaternary ostra
code assemblages from the Gulf of Alaska; Part 2, Families 
Trachyleberididae, Hemicytheridae, Loxoconchidae, 
Paracytherideidae, by E. M. Brouwers. 1993. 47 p. 

P 1534. Atlas of volcanic landforms on Mars, by C. A. Hodges 
and H. J. Moore. 1994. 194 p. 1 plate in pocket. 

P 1535. A detailed taxonomy of Upper Cretaceous and lower Ter
tiary Crassatellidae in the Eastern United States; an example of the 
nature of extinction at the boundary, by G. L. Wingard. 1993. 
131 p. 

P 1538-A-C. Investigations of the New Madrid seismic zone, ed
ited by K. M. Shedlock, U.S. Geological Survey; and A. C. 
Johnston, Memphis State University. 1994. 35 p. (Chapters A-C 
are issued as a single volume and are not available separately.) 

A. Introduction; Investigations of the New Madrid seismic zone, 
by K. M. Shedlock, U.S. Geological Survey; and A. C. John
ston, Memphis State University. p. Al-A6. 

B. Summary and discussion of crustal stress data in the region 
of the New Madrid seismic zone, by W. L. Ellis, U.S. Geolo
gical Survey. p. B1-B13. 

C. Preliminary seismic reflection study of Crowley's Ridge, 
Northeast Arkansas, by R. B. VanArsdale, University of Ar
kansas; R. A. Williams, E. S. Schweig III, K. M. Shedlock, 
U.S. Geological Survey; L. R. Kanter, Memphis State Univer
sity; and K. W. King, U.S. Geological Survey. p. C1-C16. 

P 1538-D. Analysis of the origin of landslides in the New Madrid 
seismiczone, byR. W. JibsonandD. K. Keefer. 1994. p. D1-
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D23. (Investigations of the New Madrid seismic zone; edited by 
K. M. Shedlock and A. C. Johnston.) 

P 1538-F-G. Investigations of the New Madrid seismic zone, edited 
by K. M. Shedlock; U.S. Geological Survey; and A. C. John
ston. 1994. 22 p. (Chapters F and G are issued as a single volume 
and are not available separately.) 

F. Geodetically derived strain across the northern New Madrid 
seismic zone, by R. A. Snay, NOAA; J. F. Ni, New Mexico 
State University; and H. C. Neugebauer, NOAA. p. F1-F6. 

G. Seismic hazard mitigation in the central United States; the 
role of the states, by R. B. Olshansky, University of Illinois. p. 
Gl-016. 

P 1540. WYOMING. Distribution and stratigraphic correlation of 
upper Paleocene and lower Eocene fossil mammal and plant local
ities of the Fort Union, Willwood, and Tatman formations, south
em Bighorn Basin, Wyoming, by T. M. Bown, U.S. Geological 
Survey; K. D. Rose, Johns Hopkins University School of Medi
cine; E. L. Simons, Duke University Primate Center; and S. L. 
Wing, Smithsonian Institution. 1994. 103 p. 2 plates in pocket. 

P 1541. ARIZONA. Mantle origin and flow sorting of megacryst
xenolith inclusions in mafic dikes of Black Canyon, Arizona, by 
J. E. Nielson and J. K. Nakata. 1994. 41 p. 

P 1548. Hydrogeology of Jurassic and Triassic wetlands in the 
Colorado Plateau and the origin of tabular sandstone uranium 
deposits, by R. F. Sanford. 1994. 40 p. 

P 1550-F. CALIFORNIA. The Lorna Prieta, California, earth
quake of October 17, 1989; tectonic processes and models, edited 
by R. W. Simpson, U.S. Geological Survey. 1994. p. F1-
F131. (Earthquake occurrence; coordinated by W. H. Bakun and 
W. H. Prescott.) 

Introduction, by R. W. Simpson, U.S. Geological Survey. p. 
F1-F2. 

Relations between folding and faulting in the Lorna Prieta epi
central zone; strike-slip fault-bend folding, by J. H. Shaw, R. 
E. Bischke, and John Suppe, Princeton University. p. F3-F21. 

Geologic assessment of the relative contribution of strike-slip 
faulting, reverse-slip faulting, and bulk squeezing in the creation 
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Effect of known three-dimensional crustal structure on the strong 
ground motion and estimated slip history of the earthquakes, by 
V. F. Cormier and Wei-Jou Su, University of Connecticut p. 
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and K. A. Kvenvolden, U.S. Geological Survey. p. 13-20. 

Stability and flux of methane in the deep crust; a review, by R. 
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A. Swift, U.S. Geological Survey. p. 563-581. 

Biogenic gas; controls, habitats, and resource potential, by D. D. 
Rice, U.S. Geological Survey. p. 583-606. 

World resources of natural gas; a discussion, by C. D. Masters, 
U.S. Geological Survey. p. 607-616. 

Environmental consequences of increased natural-gas usage, by 
Frances Cole, U.S. Geological Survey. p. 619-634. 

An introduction to the use of natural gas and opportunities for 
greater consumption, by Michael Fanelli, U.S. Geological Sur
vey. p. 635-650. 

Methodology for estimating volumes of flared and vented natural 
gas, by T. R. Klett and D. L. Gautier, U.S. Geological Sur
vey. p. 651-660. 

Energy gases; the methane age and beyond, by Nebojsa 
Nakicenovic, International Institute for Applied Systems Anal
ysis, Laxenburg, Austria. p. 661-675. 

Logistical considerations for the exploration and production of 
natural gas, by R. D. Cunningham and D. R. Rowe, GHK Co., 
Oklahoma City, Oklahoma. p. 677-684. 

Overview of the U.S. Department of Energy/Morgantown En
ergy Technology Center natural gas program, by A. W. Layne, 
U.S. Department of Energy. p. 685-689. 

Alternative development strategies for natural gas, by E. D. 
Attanasi, U.S. Geological Survey. p. 691-701. 

Survey of natural helium occurrences, by D. W. Hinnah and J. 
E. Hamak, U.S. Bureau of Mines. p. 703-708. 

Methods of gas analysis, by D. E. Emerson, U.S. Bureau of 
Mines. p. 709-714. 

Hydrogen; its comparison with fossil fuels and its potential as a 
universal fuel, by T. N. Veziroglu, University of Miami; and 
Frano Barbir, Energy Partners, Inc., West Palm Beach, Florida. 
p. 715-724. 

Hydrogen storage systems, by J. A. Schwarz and K. A. G. 
Amankwah, Syracuse University. p. 725-735. 

History of natural-gas consumption in the United States, by 
Michael Fanelli, U.S. Geological Survey. p. 737-747. 

An economic approach that links volumetric estimates of re
sources with cost and price information, by D. M. Nesbitt, 
Decision Focus, Mountain View, California. p. 749-786. 

Natural gas; how much, at what cost?, by J. S. Gopal and W. 
W. Wood, Jr., California Energy Commission. p. 787-797. 

Natural gas and the role of competition in the United States, by 
K. E. Anderson, Washington Energy Resources, Seattle, Wash
ington. p. 799-801. 

Reflections after 62 years of exploration, by M. T. Halbouty, 
Michel T. Halbouty Energy Co., Houston, Texas. p. 803-805. 

New thinking about natural gas, by R. A. Hefner ill, GHK Co., 
Oklahoma City, Oklahoma. p. 807-829. 

Natural-gas resources ofNorth America, by J. A. Masters, Ca
nadian Hunter Exploration, Calgary, Alberta. p. 831-833. 

The future of methane and how we get there, by Michael Roberts, 
Enron Corp., Houston, Texas. p. 835-841. 

Sustainable operation; natural-gas contribution, by R. T. El
lington and Mark Meo, University of Oklahoma. p. 843-848. 

The new downstream; increased end-use efficiency and renew
able forms of energy as competitive energy resources, by Evan 
Mills, Lawrence Berkeley Laboratory. p. 849-867. 

How ultimate is ultimate gas recovery?, by T. J. Woods, Gas 
Research Institute, Washington, DC. p. 869-875. 

The gas gap; uncertainty in the supply of natural gas, by D. G. 
Howell, Katryn Wiese, U.S. Geological Survey; and Jonathan 
Swinchatt, Earth Vision, Cheshire, Connecticut p. 877-884. 

BULLETINS 

Bulletins contain significant data and interpretations that are of lasting 
scientific interest but are generally more limited in scope or geographic 
coverage than Professional Papers. They include the results of resource 
studies and of geologic and topographic investigations; as well as collections 
of short papers related to a specific topic. 

B 1787 -IT. UTAH. Structure and stratigraphy of Upper Cretaceous 
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Maury Nyquist, U.S. National Park Service; Charles Stanich, 
Daedalus, Ann Arbor, Michigan; and Jim Turner, U.S. Bureau 
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lower Miocene Lospe Formation near Point Sal, California, by S. 
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B 1995-F,G. CALIFORNIA. The thermal regime of Santa Maria 
Province, California. Phosphorus geochemistry, diagenesis, and 
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Rhode Island; A. W. Woods, University of Cambridge; and J. 
S. Gilbert, University of Bristol. p. 81-86. 

. Melting properties of volcanic ash, by S. E. Swanson and J. E. 
Beget, University of Alaska. p. 87-92. 

Ash-fall deposits from large-scale phreatomagmatic volcanism; 
limitations of available eruption-column models, by C. J. N. 
Wilson, Institute of Geological and Nuclear Sciences, New Zea
land. p. 93-99. 

The injection of volcanic ash into the atmosphere, by A. W. 
Woods, University of Cambridge; and Juergen Kienle, Univer
sity of Alaska. p. 101-106. 



Influence of volcanic ash clouds on gas turbine engines, by M. 
G. Dunn, Calspar Advanced Technology Center, Buffalo, New 
York; and D. P. Wade, U.S. Defense Nuclear Agency. p. 
107-117. 

Volcanic ash-aircraft incidents in the Alaska prior to the Redoubt 
eruption on 15 December 1989, by Juergen Kienle, University 
of Alaska. p. 119-123. 

Mitigation of volcanic ash effects on aircraft operating and 
support systems, by J. R. Labadie, JAYCOR, Seattle. p. 125-
128. 

Impact of volcanic ash from 15 December 1989 Redoubt Vol
cano eruption on GE CF6-80C2 turbofan engines, by Z. J. 
Przedpelski, Salem, South Carolina; and T. J. Casadevall, U.S. 
Geological Survey. p. 129-135. 

Economic disruptions by Redoubt Volcano; assessment method
ology and anecdotal empirical evidence, by B. H. Tuck and Lee 
Huskey, University of Alaska. p. 137-140. 

Effects of volcanic ash on aircraft powerplants and airframes, by 
L. M. Zinser, Ajo, Arizona. p. 141-145. 

AlA recommendations aimed at increased safety and reduced 
disruption of aircraft operations in regions with volcanic activity, 
by AlA Propulsion Committee 334-1, chaired by Z. J. 
Przedpelski, Salem, South Carolina. p. 147-149. 

Recommended flight-crew procedures if volcanic ash is encoun
tered, by E. E. Campbell, Boeing Commercial Airplane Group, 
Seattle. p. 151-155. 

Development of a real-time A TC volcanic ash advisory system 
based on the future aviation weather system, by J. E. Evans, 
Massachusetts Institute of Technology. p. 157-161. 

Warning systems and pilot actions, by P. M. Foreman, Air 
Traffic Services Committee, Victoria, British Columbia. p. 
163-168. 

Volcanic ash; the international regulatory aspects, by Tom Fox, 
International Civil Aviation Organization, Montreal. p. 169-
175. 

Seattle Air Route Traffic Control Center response to eruptions 
of Mount St Helens, by R. F. Hamley and D. H. Parkinson, 
National Weather Service. p. 175-181. 

An automated volcanic ash warning system, by D. M. Harris, 
Utah State University. p. 183-189. 

Aviation safety and volcanic ash clouds in the Indonesia-Aus
tralia region, by R. W. Johnson, Australian Geological Survey 
Organization; and T. J. Casadevall, U.S. Geological Survey. 
p. 191-197. 

The Smithsonian's Global Volcanism Network; facilitating com
munication of volcanic-eruption information, by Lindsay 
McClelland, U.S. National Park Service. p. 199-202. 

Volcanic ash and aircraft operations, by Edward Miller, Air Line 
Pilots Association, Herndon, Virginia. p. 203-206. 

Volcanic event notification at Mount St Helens, by B. M. 
Myers, U.S. Geological Survey; and G. J. Theisen, U.S. For
est Service. p. 207-212. 

BULLETINS 9 

Aviation safety measures for ash clouds in Japan and the system 
of Japan Air Lines for monitoring eruptions at Sakurajima Vol
cano, by Saburo Onodera, Japan Air Lines; and Kosuke Kamo, 
Kyoto University. p. 213-219. 

Volcanic ash warnings in the Australian region, by R. J. Potts 
and Frank Whitby, Australian Bureau of Meteorology. p. 221-
227. 

Ash cloud aviation advisories, by T. J. Sullivan and J. S. Ellis, 
Lawrence Livermore National Laboratory. p. 229-238. 

Alaska volcano-debris-monitoring system; new technologies to 
support forecasting volcanic-plume movement, by G L. 
Hufford, National Weather Service. p. 239-244. 

A statistical approach to the assessment of volcanic hazard for 
air traffic; application to Vesuvius, Italy, by Giovanni 
Macedonia, CNR, Italy; P. Papale, Istituto Nazionale di 
Geoflsica, Italy; M. T. Pareschi, IBM; Mauro Rosi, and Ro
berto Santacroce, Universita di Pisa. p. 245-252. 

Using a personal computer to obtain predicated plume trajecto
ries using the 1989-90 eruption of Redoubt Volcano, Alaska, by 
T. L. Murray, U.S. Geological Survey; C. I. Bauer, National 
Weather Service; and J. F. Paskievitch, U.S. Geological Sur
vey. p. 253-256. 

Volcanic eruptions and atmospheric temperature, by R. E. 
Newell and Z. X. Wu, Massachusetts Institute of Technology. 
p. 257-267. 

A mesoscale data assimilation system adapted for trajectory 
calculations over Alaska, by T. W. Schlatter and S. G. Benja
min, NOAA. p. 269-275. 

Modeling volcanic ash transport and dispersion, by B. J. B. 
Stunder, and J. L. Heffter, NOAA. p. 277-282. 

Development of a prediction scheme for volcanic ash fall from 
Redoubt Volcano, Alaska, by H. L. Tanaka, University of 
Tsukuba, Japan. p. 283-291. 

The aeronautical volcanic ash problem, by Jerald Uecker, Na
tional Weather Service. p. 293-296. 

Defining a keep-out region for aircraft after a volcanic eruption, 
by P. L. Versteegen, D. D. D'Autrechy, M. C. Monteith, 
and C. R. Gallaway, Science Applications International Corp. 
p. 297-304. 

Detection and discrimination of volcanic ash clouds by infrared 
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Carbonatite deposits, by W. E. Brooks, G. J. Orris and J. C. 
Wynn. p. 73-75. 

Thorite-rare earth element veins, by Floyd Gray. p. 75-76. 

Diamond-bearing kimberlite pipes, by Floyd Gray. p. 75-77. 

Tin greisen deposits, by D. P. Cox and W. E. Brooks. p. 77-
78. 

Rhyolite-hosted tin deposits, by D. P. Cox. p. 78. 

Porphyry copper deposits, by D. P. Cox. p. 78-79. 

Veins of plutonic and volcanic association, by D. P. Cox. p. 
79. 

Volcanic-hosted magnetite deposits, by D. P. Cox. p. 79-80. 

Unconformity uranium-gold deposits, by W. E. Brooks. p. 
80. 

Quartz-pebble conglomerate gold-uranium deposits, by W. E. 
Brooks. p. 80-81. 

Laterite-type bauxite deposits, by Floyd Gray. p. 82-84. 

Residual kaolin deposits, by G. J. Orris and Floyd Gray. p. 
84-85. 

Sedimentary kaolin deposits, by G. J. Orris. p. 85-86. 

Placer gold, by G. J. Orris. p. 86. 

Placer diamond, by Floyd Gray and G. J. Orris. p. 86-88. 

Tin-(rare earth element, niobium-tantalum) placers, by W. E. 
Brooks and Floyd Gray. p. 88-89. 

Placer titanium and other heavy minerals, by J. C. Wynn. p. 
89-90. 

Selected geographic features of the Venezuelan Guayana Shield, 
by P. G. Schruben, Floyd Gray and J. C. Wynn. plate 1. 

Geologic and tectonic map of the Venezuelan Guayana Shield, 
compiled by J. C. Wynn, D. P. Cox, Floyd Gray and P. G. 
Schruben. plate 2. 

Side-looking airborne radar image of the Venezuelan Guayana 
Shield, by U.S. Geological Survey. plate 3. 

Simple Bouguer gravity anomaly map of the Venezuelan Guay
ana Shield, by J. C. Wynn and K. R. Bond. plate 4. 

Distribution of mines and mineral occurrences in the Venezuelan 
Guayana Shield, by N. J Page, G. J. Orris, Floyd Gray and K. 
S. Balm. plate 5. 

Distribution of mineral occurrences in northeastern South Amer
ica, by N. J Page, Floyd Gray and K. S. BQlm. plate 6. 

Permissive domains for algoma iron deposits, sedimentary man
ganese deposits, low-sulfide gold-quartz veins, tin greisen de
posits, porphyry copper deposits, and volcanic-hosted magnetite 
deposits in the Venezuelan Guayana Shield, by Floyd Gray, N. 
J Page, D. P. Cox, G. J. Orris, J. C. Wynn and W. E. 
Brooks. plate 7. 

Permissive domains for kuroko-type massive sulfide deposits, 
synorogenic-synvolcanic nickel-copper deposits and related 
platinum deposits, carbonatite deposits, diamond-bearing 
kimberlite pipes, and sedimentary kaolin deposits, by G. J. 
Orris, Floyd Gray, D. P. Cox, N. J Page, W. E. Brooks and 
J. C. Wynn. plate 8. 

B 2067. Monitoring of thermal activity in southwestern Yellow
stoneNational Park and vicinity, 1980-1993, by Irving Friedman, 
D. R. Norton, U. S. Geological Survey; and R. A. Hutchinson, 
Yellowstone National Park. 1993. 19 p. 

B 2068. ALASKA. Geologic studies in Alaska by the U.S. Geo
logical Survey, 1992, edited by Cynthia Dusel-Bacon and A. B. 
Till, U.S. Geological Survey. 1993. 250 p. 

Late Holocene longitudinal and parabolic dunes in Northern 
Alaska; preliminary interpretations of age and paleoclimatic 
significance, by J. P. Galloway and L. D. Carter, U.S. Geolo
gical Survey. p. 3-16. 

Deep-water lithofacies and conodont faunas of the Lisburne 
Group, west-central Brooks Range, Alaska, by J. A. Dumoulin, 



A. G. Harris, and J. M. Schmidt, U.S. Geological SUIVey. p. 
12-30. 

Lithofacies and conodonts of Carboniferous strata in the Ivotuk 
Hills, western Brooks Range, Alaska, by J. A. Dumoulin and 
A. G. Harris, U.S. Geological SUIVey. p. 31-47. 

Depositional sequences in Lower Cretaceous rocks, Atigun Syn
cline and Slope Mountain areas, Alaskan North Slope, by C. J. 
Schenk and K. J. Bird, U.S. Geological SUIVey. p. 48-58. 

U-Pb ages of zircon, monazite, and sphene from Devonian 
metagranites and metafelsites, central Brooks Range, Alaska, by 
J. N. Aleinikoff, T. E. Moore, Marianne Walter, and W. J. 
Nokleberg, U.S. Geological Survey. p. 59-70. 

Appeal for nonproliferation of escalating terrane nomenclature, 
by S. M. Karl, U.S. Geological SUIVey; and C. G. Mull, 
Alaska Division of Geologic and Geophysical SUIVeys. p. 71-
78. 

Favorable areas for metallic mineral resources in and near the 
Horn Mountains, Sleetmute Quadrangle, Southwestern Alaska, 
by J. E. Gray, P. M. Theodorakos, L. A. Bradley, and J. H. 
Bullock, Jr., U.S. Geological SUIVey. p. 79-90. 

Gold and cinnabar in heavy-mineral concentrates from stream
sediment samples collected from the western half of the Lime 
Hills 1 o x 3° Quadrangle, Alaska, by R. G. Eppinger, U.S. 
Geological Survey. p. 91-100. 

Early Cenozoic depositional systems, Wishbone Hill District, 
Matanuskacoalfield, Alaska, by R. M. Flores and G. D. Stric
ker, U.S. Geological SUIVey. p. 101-117. 

Reservoir framework architecture in the Clamgulchian type sec
tion (Pliocene) of the Sterling Formation, Kenai Peninsula, 
Alaska, by R. M. Flores and G. D. Stricker, U.S. Geological 
SUIVey. p. 118-129. 

Geochemistry of ophiolitic rocks from Knight Island, Prince 
William Sound, Alaska, by S. W. Nelson, U.S. Geological 
SUIVey; and M. S. Nelson, Anchorage, Alaska. p. 130-142~ 

Structural evolution of the Chugach-Prince William Terrane at 
the hinge of the orocline in Prince William Sound, and im
plications for ore deposits, by P. J. Haeussler and S. W. Nel
son, U.S. Geological SUIVey. p. 143-162. 

Timing of early Tertiary ridge subduction in Southern Alaska, 
by D. C. Bradley, P. J. Haeussler, U.S. Geological SUIVey; 
and T. M. Kusky, Boston University. p. 163-177. 

Geochemical evaluation of stream-sediment data from the Be
ring Glacier and Icy Bay quadrangles, south-central Alaska, by 
R. J. Goldfarb and J. C. Borden, U.S. Geological SUIVey. p. 
178-186. 

Newly discovered molybdenite occurrences at Dora Bay, Prince 
of Wales Island, Southeast Alaska, and preliminary ·scanning 
electron microscope studies, by J. A. Philpotts, C. D. Taylor, 
J. R. Evans, and Poul Emsbo, U.S. Geological SUIVey. p. 
187-196. 

Geochemical character of upper Paleozoic and Triassic green
stone and related metavolcanic rocks of the Wrangellia Terrane 
in northern Southeastern Alaska, by A. B. Ford and D. A. 
Brew, U.S. Geological SUIVey. p. 197-217. 
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Reconnaissance geochemistry of Permian and Triassic basalts of 
the Taku and Wrangellia terranes, Southeastern Alaska, by G. 
E. Gehrels, University of Arizona; and Fred Barker, U.S. Geo
logical SUIVey. p. 218-227. 

Ostracode assemblages from modem bottom sediments of Vitus 
Lake, Bering piedmont glacier, Southeast Alaska, by E. M. 
Brouwers and R. M. Forester, U.S. Geological Survey. p. 
228-235. 

Rubidium-strontium isotopic systematics of vein minerals in the 
Juneau gold belt, Alaska, by R. W. Kistler, U.S. Geological 
Survey; R. J. Newberry, University of Alaska; and D. A. 
Brew, U.S. Geological Survey. p. 236-240. 

U.S. Geological SUIVey reports on Alaska released in 1992, 
compiled by E. R. White, U.S. Geological SUIVey. p. 241-
245. 

Reports about Alaska in non-USGS publications released in 
1992 that include USGS authors, compiled by E. R. White, U.S. 
Geological SUIVey. p. 246-250. 

B 2069. GEORGIA, SOUTH CAROLINA, NORTH CAROLINA. 
An overview of Pleistocene and Holocene inland dunes in Georgia 
and the Carolinas; morphology, distribution, age, and paleocli
mate, by H. W. Markewich, U.S. Geological Survey; and Wil
liam Markewich, Decatur, Georgia. 1994. 32 p. 

B 2071. UTAH. Isotopic ages and stratigraphy of Cenozoic rocks 
of the Marysvale volcanic field and adjacent areas, west-central 
Utah, by P. D. Rowley, H. H. Mehnert, C. W. Naeser, L. W. 
Snee, C. G. Cunningham, T. A. Steven, U.S. Geological Sur
vey; J. J. Anderson, Kent State University; E. G. Sable, and R. 
E. Anderson, U.S. Geological Survey. 1994. 35 p. 

B 2073. Shorter contributions to paleontology and stratigraphy 
1993,editedbyW. J. Sando, U.S. Geological Survey. 1994. 34 
p. (Chapters A through E are issued as a single volume and are not 
available separately.) 

A. The Crurnmies Member (new name) of the Pennsylvanian 
Breathitt Formation, eastern Kentucky; its distribution and 
biostratigraphy, by C. L. Rice, T. W. Henry, U.S. Geological 
SUIVey; and D. R. Chesnut, Jr., Kentucky Geological Survey. 
p. A1-A6. 

B. Upper Cretaceous ammonites from the Coon Creek Tongue 
of the Ripley Formation at its type locality in McNairy County, 
Tennessee, by W. A. Cobban, U.S. Geological Survey; and W. 
J. Kennedy, UniversityofOxford. p. B1-B2. 

C. A giant baculite from the upper Campanian and lower 
Maastrichtian of the Western Interior, by W. A. Cobban, U.S. 
Geological Survey; and W. J. Kennedy, University of Oxford. 
p. C1-C4. 

D; Middle Campanian (Upper Cretaceous) ammonites from the 
Pecan Gap Chalk of central and northeastern Texas, by W. A. 
Cobban, U.S. Geological Survey; and W. J. Kennedy, Univer
sity of Oxford. p. D1-D9. 

E. Cenomanian (Upper Cretaceous) nautiloids from New Mex
ico, by W. A. Cobban, U.S. Geological Survey; and W. J. 
Kennedy, University of Oxford. p. E1-E3. 

B 2074. ALASKA. Petrologic characterization of pelitic schists in 
the western metamorphic belt, Coast plutonic-metamorphic com-
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plex, near Juneau, Southeastern Alaska, by G. R. Himmelberg, 
D. A. Brew and A. B. Ford. 1994. 18 p. 

B 2075. VERMONT. Rockfalls and debris avalanches in the 
Smugglers Notch area, Vermont, by F. T. Lee,J. K. Odum, U.S. 
Geological Survey; and J. D. Lee, Battelle Seattle Research Cen
ter. 1994. 33 p. 

B 2076. Stratigraphic notes, 1993, by A. A. Drake, Jr. and Louis 
Pavlides. 1994. 23 p. 

A. The Soldiers Delight Ultramafite in the Maryland Piedmont, 
by A. A. Drake, Jr. p. A1-A14. 

B. Continental margin deposits and the Mountain Run fault zone 
of Virginia; stratigraphy and tectonics, by Louis Pavlides. p. 
B1-B9. 

B 2077. NEVADA. Geochemical signatures of silver and gold 
deposits, Tonopah 1 o X 2° Quadrangle, Nevada; description and 
applications to exploration, by J. T. Nash. 1994. 46 p. 1 plate 
in pocket. 

B 2080. Quaternary stratigraphy and paleoceanography of the Can
ada Basin, western Arctic Ocean, by R. Z. Poore, S. E. Ishman, 
R. L. Phillips, U.S. Geological Survey; and D. H. McNeil, In
stitute of Sedimentary and Petroleum Geology, Canada. 1994. 32 
p. 

B 2082. ALASKA. Geochemical survey of the Craig study area; 
Craig and Dixon Entrance quadrangles and the western edges of 
the Ketchikan and Prince Rupert quadrangles, Southeast Alaska, 
by J. B. Cathrall. 1994. 52 p. 1 plate in pocket. 

B 2085-B. WASHINGTON. Paleoecological and floristic hetero
geneity in the plant-fossil record; an analysis based on the Eocene 
of Washington, by R. J. Burnham, University of Michigan. 
1994. p. B1-B36. (Evolution of sedimentary basins, Cenozoic 
sedimentary basins in Southwest Washington and Northwest Ore
gon; coordinated by S. Y. Johnson.) 

B 2087 -A. UTAH. Dolomite and siliciclastic dikes and sills in 
marginal-marine Cretaceous coals of central Utah, by J. K. Har
die. 1994. p. A1-A19. (ClasticdikesinCretaceouscoalsin Utah 
and Colorado.) 

B 2088. UTAH, IDAHO. Correlation of the West Canyon, Lake 
Point, and Bannock Peak limestones {Upper Mississippian to 
Middle Pennsylvanian), basal formations of the Oquirrh Group, 
northern Utah and southeastern Idaho, by L. E. Davis, Washing
tonStateUniversityandU.S. GeologicalSurvey;G. D. Webster, 
Washington State University; and T. S. Dyman, U.S. Geological 
Survey. 1994. 30 p. 1 plate in pocket 

B 2089. United States earthquakes, 1986, by C. W. Stover and L. 
R. Brewer, U.S. Geological Survey. 1994. 240 p. 

Eastern Aleutians seismicity, by J. J. Taber, M. A. Luckman, 
and S. Rosen, Lamont-Doherty Geological Observatory. p. 
180-181. 

Northern and Central California earthquakes, 1986, by R. A. 
Urhammer, University of California at Berkeley. p. 180-182. 

Seismicity and volcanic activity in Hawaii, 1986, by R. Y. 
Koyanagi and J. S. Nakata, U.S. Geological Survey. p. 182-
185. 

Kansas and Nebraska earthquakes, 1986, by C. B. Park and D. 
W. Steeples, University of Kansas. p. 185-188. 

Mississippi Valley earthquakes, 1986, by William Stauder, R. 
B. Herrmann, S. Neiers, S. Horton, C. Carr, C. Finn, and L. 
Li, St. Louis University. p. 188-189. 

Montana and adjacent area earthquakes, 1986, by M. C. 
Stickney, Montana College of Mineral Science and Technology. 
p. 189-192. 

Western Nevada and eastern California earthquakes, 1986, by 
Arturo Aburto, UniversityofNevada. p. 191,193. 

New England earthquakes, 1986, by J. P. McCaffrey, Boston 
College. p. 191-192, 194. 

Socorro, New Mexico, area earthquakes, 1986, by A. R. San
ford, L. H. Jaksha, and Roderick Flores, New Mexico Institute 
of Mining and Technology. p. 192-195. 

Seismicity of New Mexico, 1986, by A. R. Sanford, L. H. 
Jaksha, New Mexico Institute of Mining and Technology; and 
D. J. Cash, Los Alamos National Laboratory. p. 195-196. 

Oklahoma earthquakes, 1986, by J. E. Lawson, Jr., and K. V. 
Luza, Oklahoma Geological Survey. p. 196-198. 

Southeastern United States earthquakes, 1986, by M. S. Sibol, 
M. C. Chapman, and G. A. Bollinger, Virginia Polytechnic 
Institute and State University. p. 198-200. 

Washington earthquakes, 1986, by R. S. Ludwin, S. D. Ma
lone, R. S. Crosson, and A. I. Qamar, University of Washing
ton. p. 199-202. 

Strong-motion accelerograph data, by R. L. Porcella and J. C. 
Switzer, U.S. Geological Survey. p. 205-237. 

B 2091. IDAHO. Major 10.2-Ma rhyolitic volcanism in the 
eastern Snake River plain, Idaho; isotopic age and stratigraphic 
setting of the Arbon Valley Tuff Member of the Starlight Forma
tion, by K. S. Kellogg, S. S. Harlan, H. H. Mehnert, L. W. 
Snee, K. L. Pierce, W. R. Hackett and D. W. Rodgers. 1994. 
18p. 

B 2092. HAW All. Global Positioning System measurements on 
the Island of Hawaii from 1987 to 1990, by J. J. Dvorak, A. T. 
Okamura, Michael Lisowski, W. H. Prescott and J. L. Svarc. 
1994. 33 p. 

B 2099. WYOMING, MONT ANA, IDAHO. A field-trip guide to 
Yellowstone National Park, Wyoming, Montana, and Idaho; vol
canic, hydrothermal, and glacial activity in the region, by R. 0. 
Fournier, R. L. Christiansen, U.S. Geological Survey; R. A. 
Hutchinson, U.S. National Park Service; and K. L. Pierce, U.S. 
Geological Survey. 1994. 46 p. 

B 2100. CALIFORNIA. Paleomagnetic analysis of Miocene ba
salt flows in the Tehachapi Mountains, California, by J. B. 
Plescia, G. J. Calderone and L. W. Snee. 1994. 11 p. 

B 2101. IDAHO. Dating a 20th-century fault, Elk Summit talus 
apron, Big Creek area, Valley County, Idaho, by B. F. Leonard, 
U.S. Geological Survey; and Roger Rosentreter, U.S. Bureau of 
Land Management. 1994. 13 p. 

B 2114. An empirical assessment of refraction error in leveling as 
a function of survey order and environment, by R. 0. Castle, R. 



K. Mark, U.S. Geological Survey; and R. H. Shaw, University 
of California at Davis. 1994. 50 p. 

WATER-SUPPLY PAPERS 

Water-Supply Papers are comprehensive reports that present significant 
interpretive results of hydrologic investigations of wide interest to profes
sional geologists, hydrologists, and engineers. The series covers investiga
tions in all phases of hydrology, including hydrogeology, availability of 
water, quality of water, and use of water. 

W 0495. CALIFORNIA. Geology and ground-water resources of 
Sacramento Valley, California, by Kirk Bryan. Prepared in coop
eration with the Department of Engineering of the State of Califor
nia. 1923 (1993 ). 285 p. 4 plates in pocket. (Reprint.) 

W 1779-P. ARIZONA. Geology and ground water of the Luke 
area, Maricopa County, Arizona, by R. S. Stulik and F. R. 
Twenter. Prepared in cooperation with the U.S. Army Corps of 
Engineers and the U.S. Air Force. 1964 (1993). p. P1-P30. 6 
plates in pocket. (Contributions to the hydrology of the United 
States.) (Reprint.) 

W 1988. Definitions of selected ground-water terms; revisions and 
conceptual refinements, by S. W. Lohman and others. 1972 
(1994). 21 p. (Reprint.) 

W 2357-B. OKLAHOMA. Ground-water-quality assessment of 
the Central Oklahoma Aquifer, Oklahoma; analysis of available 
water-quality data through 1987, by D. L. Parkhurst, S. C. 
Christenson and J. L. Schlottmann. 1994. p. B1-B74. (Na
tional Water-Quality Assessment; Central Oklahoma Aquifer.) 
(Supersedes Open-file report 88-728.) 

W 2373. GEORGIA. Humic substances in the Suwannee River, 
Georgia; interactions, properties, and proposed structures, edited 
by R. C. Averett, J. A. Leenheer, D. M. McKnight, and K. A. 
Thorn, U.S. Geological Survey. 1994. 224 p. 1 plate in pocket. 
(Chapters A-P are issued as a single volume and are not available 
separately.) (Supersedes Open-file report 87-557.) 

A. History and description of the Okefenokee Swamp; origin of 
the Suwannee River, by R. L. Malcolm, D. M. McKnight, and 
R. C. Averett, U.S. Geological Survey. p. 1-12. 

B. Isolation offulvic and humic acids from the Suwannee River, 
by R. L. Malcolm, G. R. Aiken, E. C. Bowles, and J. D. 
Malcolm, U.S. Geological Survey. p. 13-19. 

C. Interactions of organic contaminants with fulvic and humic 
acids from the Suwannee River and with other humic substances 
in aqueous systems; with inferences pertaining to the structure 
of humic molecules, by D. E. Kile, C. T. Chiou, and T. I. 
Brinton, U.S. Geological Survey. p. 21-32. 

D. Complexation of copper by fulvic acid from the Suwannee 
River; effect of counter-ion concentration, by D. M. McKnight 
and R. L. Wershaw, U.S. Geological Survey. p. 33-44. 

E. Occurrence and distribution of selected trace metals in the 
International Humic Substances Society's standard and refer
ence fulvic and humic acids isolated from the Suwannee River, 
by H. E. TaylorandJ. R. Garbarino, U.S. GeologicalSurvey. 
p. 45-54. 
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F. Nitrogen and amino acids in fulvic and humic acids from the 
Suwannee River, by E. M. Thurman and R. L. Malcolm, U.S. 
Geological Survey. p. 55-66. 

G. Electron-spin resonance of fulvic and humic acids from the 
Suwannee River, by F. Y. Saleh, L. J. Theriot, S. K. Amani, 
and Inyoung Kim, North Texas State University. p. 67-74. 

H. Methods for determination of structural models of fulvic acid 
from the Suwannee River by convergent independent analyses, 
by J. A. Leenheer, U.S. Geological Survey. p. 75-79. 

I. Elemental analysis and heat of combustion of fulvic acid from 
the Suwannee River, by M. M. Reddy, J. A. Leenheer, and R. 
L. Malcolm, U.S. Geological Survey. p. 81-88. 

J. Molecular size and weight of fulvic and humic acids from the 
Suwannee River, by G. R. Aiken, P. A. Brown, T. I. Noyes, 
and D. J. Pinckney, U.S. Geological Survey. p. 89-97. 

K. Fluorescence measurements of the volume, shape, and 
fluorophore composition of fulvic acid from the Suwannee 
River, by M. C. Goldberg and E. R. Weiner, U.S. Geological 
Survey. p. 99-113. 

L. Acid-base titration and hydrolysis of fulvic acid from the 
Suwannee River, by E. C. Bowles, R. C. Antweiler, and Pat
rick MacCarthy, U.S. Geological Survey. p. 115-127. 

M. Proton nuclear-magnetic-resonance studies of fulvic acid 
from the Suwannee River, by T. I. Noyes and J. A. Leenheer, 
U.S. Geological Survey. p. 129-139. 

N. Nuclear-magnetic-resonance spectrometry investigations of 
fulvic and humic acids from the Suwannee River, by K. A. 
Thorn, U.S. Geological Survey. p. 141-182. 

0. Significance of density determination in molecular structures 
comprising fulvic acid from the Suwannee River, by P. A. 
Brown and J. A. Leenheer, U.S. Geological Survey. p. 183-
194. 

P. Structural components and proposed structural models of 
fulvic acid from the Suwannee River, compiled by J. A. 
Leenheer, D. M. McKnight, E. M. Thurman, and Patrick 
MacCarthy, U.S. Geological Survey. p. 195-211. 

W 2381-B. CONNECTICUT. Effects of land use on quality of 
water in stratified-drift aquifers in Connecticut, by S. J. Grady. 
1994. p. B 1-B56. (Analysis of nonpoint-source ground-water 
contamination in relation to land use.) (Supersedes Open-file re
port 91-200.) 

W 2381-C. KANSAS. Assessment of nonpoint-source contami
nation of the High Plains Aquifer in south-central Kansas, 1987, 
by J. 0. Helgesen, L. E. Stullken and A. T. Rutledge. 1994. 
p. C1-C51. (Analysis of nonpoint-source ground-water contami
nation in relation to land use.) (Supersedes Open-file report 91-
238.) 

W 2389. A heat and water transfer model for seasonally frozen soils 
with application to a precipitation-runoff model, by D. G. Emer
son. Prepared in cooperation with the North Dakota State Water 
Commission. 1994. 72 p. 

W 2394. CALIFORNIA. Hydraulic properties of a fractured-rock 
aquifer, Lee Valley, San Diego County, California, by C. A. 
Kaehler and P. A. Hsieh. Prepared in cooperation with San 
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Diego County Department of Planning and Land Use. 1994. 64 
p. (Supersedes Open-file report 90-592.) 

W 2397. MINNESOTA. Delineationofrechargeareasforselected 
wells in the St. Peter-Prairie du Chien-Jordan Aquifer, Rochester, 
Minnesota, by G. N. Delin and J. E. Almendinger. Prepared in 
cooperation with the U.S. Environmental Protection Agency. 
1993. 39 p. (Supersedes Open-file report 90-397 .) 

W 2398. ILLINOIS. Water movement and water chemistry in the 
unsaturated zone at a low-level radioactive-waste disposal site near 
Sheffield, Illinois, 1986-87, byP. C. Mills. 1993. 66p. (Super
sedes Open-file report 91-65.) 

W 2408-A. NORTH CAROLINA. Simulation of unsteady flow in 
the Roanoke River from near Oak City to Williamston, North 
Carolina, by A. G. Strickland and J. D. Bales. Prepared in co
operation with North Carolina Department of Environment, 
Health, and Natural Resources, Division of Water Resources, and 
the U.S. Army Corps of Engineers. 1994. p. A1-A34. (Hydro
dynamics and solute transport in North Carolina estuaries.) (Super
sedes Open-ft.le report 92-639.) 

W 2410. Membrane-micelle model for humus in soils and sedi
ments and its relation to humification, by R. L. Wershaw. 1994. 
48 p. (Supersedes Open-file report 91-513.) 

W 2413. Herbicides and nitrate in near-surface aquifers in the Mid
continental United States, 1991, by D. W. Kolpin, M. R. Burk
art and E. M. Thurman. 1994. 34 p. 

W 2414. Relations of borehole resistivity to the horizontal hydrau
lic conductivity and dissolved-soils concentration in water of clas
tic coastal plain aquifers in the Southeastern United States, by R. 
E. Faye and W. G. Smith. 1994. 33 p. (Supersedes Open-file 
report 92-656.) 

W 2415. Selected contributions to ground-water hydrology by C. 
V. Theis, and a review of his life and work, edited by Alfred 
Clebsch. 1994. 70 p. 

A primer on anisotropy, by C. V. Theis. p. 5-24. 

Comments on "A primer on anisotropy" by C. V. Theis and on 
related notes from Theis' ft.les, by C. A. Appel. p. 25-32. 

Aquifers, ground-water bodies, and hydrophers, by C. V. 
Theis. p. 33-37. 

Analysis and critique of "Aquifers, ground-water bodies, and 
hydrophers" by C. V. Theis, by Alfred Clebsch. p. 39-43. 

C. V. Theis, the man and his contributions to hydrogeology, by 
R. R. White and Alfred Clebsch. p. 45-56. 

Bibliography of C. V. Theis, compiled by Alfred Clebsch. p. 
57-70. 

W 2416. SOUTH CAROLINA. Effects of sediment depositional 
environment and ground-water flow on the quality and geochem
istry of water in aquifers in sediments of Cretaceous age in the 
coastal plain of South Carolina, by G. K. Speiran and W. R. 
Aucott 1994. 53 p. (Supersedes Open-ftlereport91-202.) 
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Preliminary results of a synoptic water-quality study of the upper 
Alamosa River to the outlet of Terrace Reservoir, by Katherine 

Walton-Day, R. F. Ortiz, and Paul von Guerard, U.S. Geolo
gical Survey. p. 107. 

Au-Ag polymetallic mineralization in the Music Mountain area, 
Arizona, along the southwestern edge of the Colorado Plateau, 
by K. J. Wenrich andM. L. Silberman, U.S. Geological Sur
vey. p. 108-113. 

C 1103-B. USGS research on mineral resources, 1994; Part B, 
Guidebook for field trips, edited by C. H. Thorman and D. E. 
Lane, U.S. Geological Survey. 1994. 115 p. (Ninth V. E. 
McKelvey forum on mineral and energy resources.) 

Introduction to field trip guidebook, by C. H. Thorman, U.S. 
Geological Survey. p. 1-2. 

The Jurassic arc in the Sonoran and southern Mojave deserts, 
southern Arizona and southeastern California, United States, and 
northern Sonora, Mexico, by R. M. Tosdal, U.S. Geological 
Survey. p. 3-5. 

Early to Middle Jurassic magmatic arc rocks of south,.central and 
southeastern Arizona, by N. R. Riggs, Northern Arizona Uni
versity; K. A. Hon, G. B. Haxel, U.S. Geological Survey. p. 
7-13. 

An abridged overview of some features of porphyry copper 
deposits in the American Southwest, by S. R. Titley, University 
of Arizona. p. 15-23. 

Historic mining camps of southeastern Arizona; a road log with 
geologic and historic highlights, by B. B. Houser, U.S. Geolo
gical Survey;M. M. Farrell, U.S. Forest Service; E. R. Force, 
U.S. Geological Survey; J. A. Briscoe, JABA, Tucson, Ari
zona; L. J. Cox, U.S. Geological Survey; and John Wiens, 
Arizona-Sonora Desert Museum. p. 25-51. 

Geology of the gold placers in the Greaterville District, Arizona, 
by L. J. Cox, U.S. Geological Survey. p. 53-60. 

Relationship of mineralization to key rock types and structural 
features of southeastern Arizona, by H. D. Drewes, U.S. Geo
logical Survey; and S. J. Reynolds, Arizona State University. 
p. 61-75. 

Silver Bell porphyry copper deposit, Silver Bell Mountains, Pima 
County, Arizona, by S. R. Titley, University of Arizona. p. 
77-88. 

Tucson Mountains caldera; a Cretaceous ash-flow caldera in 
southern Arizona, by P. W. Lipman, U.S. Geological Survey. 
p. 89-102. 

Tucson Wash; an introduction to new work in the San Manuel 
and Mammoth districts, Pinal County, Arizona, by E. R. Force, 
U.S. Geological Survey; and W. R. Dickinson, University of 
Arizona. p. 103-115. 

C 1104. Summary of selected computer programs produced by the 
U.S. Geological Survey for simulation of ground-water flow and 
quality, 1994, by C. A. Appel and T. E. Reilly. 1994. 98 p. 

C 1106. ALASKA. Mineral-resource assessments in Alaska; 
background information to accompany maps and reports about 
geology and undiscovered-mineral-resource potential of the 
Mount Katmai Quadrangle and adjacent parts of the Naknek and 
Mognak quadrangles, Alaska Peninsula, by J. R. Riehle, S. E. 
Church, R. L. Detterman and J. W. Miller. 1994. 13 p. 
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C 1107 o Abstracts of the eighth international conference on Geo
chronology, cosmochronology, and isotope geology, edited by M. 
A. Lanphere, Go B. Dalrymple and B. D. Turrin. 1994. 384 p. 

C 1114. Catalogue of U.S. Geological Survey strong-motion re
cords, 1992, compiled by J. C. Switzer and R. L. Porcella. 
1994. 57 p. 

C 1115. Thefutureofenergygases,byP. J. McCabe,D. L. Gau
tier, M. D. Lewan, and Christine Turner; with contributions from 
R. B. Halley, D. G. Howell, K. A. Kvenvolden, and C. J. 
Schenk. 1993. 58 p. (Public issues in earth science, edited by L. 
M. H. Carter.) 

C 1116. CALIFORNIA. Earthquake research at Parkfield, Cali
fornia, 1993 and beyond; report of the NEPEC working group to 
evaluate the Parkfield earthquake prediction experiment, by the 
National Earthquake Prediction Evaluation Council Working 
Group (B. R Hager, Massachusetts Institute of Technology, 
chairperson; C. A. Cornell, Stanford University; W. M. 
Medigovich, Federal Emergency Management Agency; Kiyoo 
Mogi, Nih on University, Japan; R. M. Smith, University of Utah; 
L. T. Tobin, California Seismic Safety Commission; J. M. 
Stock, California Institute of Technology; and R. J. Weldon, 
University of Oregon. 1994. 14 p. 

C 1120-B. Precipitation in the upper Mississippi River basin, Jan
uary 1 through July 31, 1993, by K. L. Wahl, K. C. Vining and 
G. J. Wiehe. 1993 (1994). 13 p. (Floods in the upper Missis
sippi River basin, 1993.) (Reprint) 

C 1120-C. Occurrence and transport of agricultural chemicals in 
the Mississippi River basin, Ju1y through August 1993, by D. A. 
Goolsby, W. A. Battaglin and E. M. Thurman. 1993 (1994). 
22 p. (Floods in the upper Mississippi River basin, 1993.) (Re
print.) 

C 1120-D. ILLINOIS. Major ions, nutrients, and trace elements in 
the Mississippi River near Thebes, Illinois, Ju1y through Septem
ber 1993, by H. E. Taylor, R. C. Antweiler, T. I. Brinton, D. 
A. Roth and J. A. Moody. 1994. 21 p. (Floods in the upper 
Mississippi River basin, 1993.) 

C 1120-E. KANSAS, MISSOURI. Effects of reservoirs on flood 
discharges in the Kansas and the Missouri River basins, 1993, by 
C. A. Perry. 1994. 20 p. (Floods in the upper Mississippi River 
basin, 1993.) 

C 1125. Tapping the Earth's natural heat, by W. A. Duffield, J. 
H. Sass and M. L. Sorey. 1994. 63 p. (Public issues in earth 
science.) 
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TWI 03-A15. Computation of water-surface profiles in open chan
nels, by Jacob Davidian. 1984 (1993). 48 p. (Reprint.) 

TWI 03-A20. Simulation of soluble waste transport and buildup in 
surface waters using tracers, by F. A. Kilpatrick. 1993. 37 p. 
(Supersedes Open-file report 92-457.) 

GENERAL INTEREST PUBLICATION 

General Interest Publications briefly summarize, fornontechnical readers, the 
latest infonnation on major topics in the earth sciences about which the 

Swvey receives frequent inquiries from the general public. This series of 
booklets, brochures, leaflets, and essay reprints are written by Smvey scien
tists and cover topics such as earthquakes, energy resources, ground water, 
landfonns and land use, marine geology, rain, rocks, and mineral resources. 

Fossils through time, by John Pojeta, Jr. and L. E. Edwards. 1994. 
30 by 40 inches (in color). 

Miscellaneous and Special Books 

GEOGRAPIDC NAMES INFORMATION SYSTEM (GNIS) 

GNIS, developed by the Geographic Names Infonnation Section, Branch of 
Geographic and Cartographic Research, National Mapping Division, is the 
basis for Professional Paper 1200-The National Gazetteer of the United 
States. which is being published as a series of individual state gazetteer 
volumes. Prior to publication of any volume, the interim materials described 
may meet the needs of potential users. The infonnation contained in GNIS is 
interactively available at the U.S. Geological Swvey's infonnation offices. 
Special searches of the system may be requested for a modest cost with the 
results available in bound listings and on magnetic tape, The GNIS is also 
available on CD-ROM and includes all names presently in the data base, as 
well as the necessary software for searching, analyzing, and exporting the 
data. The software must be installed onto a hard disk before the data can be 
used. The CD-ROM, which can be purchased for $57, contains the NGNDB, 
TMNDB, and RDB data bases. Each record in the NGNDB and 1MNDB can 
contain a variety oflocation and description fields. All can be displayed, and 
some can be searched. Not all fields, however, contain data. The RDB 
contains one field-bibliography. The CD-ROM is accompanied by a users 
manual entitled the GNIS Digital Gazetteer. 

Volumes of the National Gazetteer 

This product is available only in book fonn and only for State files that have 
undergone the second phase of data compilation. The second phase of data 
compilation entails the inclusion of names found in Federal, State, and other 
sources as well as historical material. In addition to official names, known 
variant names of features are listed cross-referenced to the appropriate official 
name. A variant name is any other known name or spelling applied to a feature. 

Official State Gazetteers must be ordered from: U.S. Geological Swvey, 
lnfonnation Services, Box 25286, Federal Center, Denver, CO 80225. 

CATALOG 

Publications of the U.S. Geological Survey, 1993. 1994. 393 p. 

YEARBOOK 

U.S. Geological Survey yearbook, fiscal year 1993. 1994. 124 p. 
1 plate in pocket. 

Map revision and product generation, by R. W. Olsen. p. 1-2. 

Cartographic Technology Laboratory opens, by P. M. Young. 
p. 2-3. 

Forest Service and the USGS joint efforts to produce a single
edition map, by B. R. Napier and R. W. Olsen. p. 3-4. 

Building the National Spatial Data Infrastructure and fostering 
partnerships, by M. A. Kelley and M. A. Domaratz. p. 4-6. 

Coordination and standards, by K. C. Wortman. p. 6-8. 

National Map and Digital Data Cooperative Program, by G. I. 
Snyder and M. E. Griffeth. p. 9. 
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How does land use affect water quality in an urban watershed?. 
by J. W. Jones. p. 9-10. 

Are we meeting customer needs for base cartography?, by G. I. 
Snyder. p. 10. 

Soil mapping developed at the EROS Data Center to help scien
tists, by N. B. Bliss, Sharon Waltman and Jesse Nelson. p. 
10-11. 

Monitoring changes to wetland areas in the United States, by R. 
D. Berry. p. 11-12. 

Building a global land-cover characteristics data base, by T. R. 
Loveland. p. 12-13. 

Side-looking airborne radar program, by J. W. Schoonmaker, 
Jr. p. 13-14. 

National advanced remote sensing applications, by T. M. 
McCulloch. p. 14-15. 

Contamination in Boston Harbor and Massachusetts Bay, by M. 
H. Bothner, Bradford Butman and R. P. Signell. p. 17-19. 

Surprising news of Recent faulting in South San Francisco Bay, 
by M. S. Marlow, G. M. Mann and R. J. Anima. p. 19-20. 

Energy resources and the economy. Energy resources and the 
environment. Energy resources and cooperation, by D. W. 
Houseknecht p. 21-22. 

Practical planning for Hawaiian landslides, by R. W. Jibson. p. 
22-24. 

Getting the information out, by R. G. Updike. p. 26-27. 

Living with volcanoes, by J. R. Riehle. p. 28-29. 

Evolution of volcanic arcs, by S. R. Bohlen. p. 30-31. 

Information and technology transfer, by Diedra Bohn. p. 33-34. 

World magnetic charts available, by John Wood. p. 35. 

The flood of 1993, by C. W. Boning. p. 37-42. 

Forecasting water demand, by W. B. Solley. p. 42-43. 

Water information coordination, by N. C. Lopez. p. 43-44. 

Needed; better water-quality information, by B. A. Malo. p. 
44-45. 

National Water Information System .ciT, by T. H. Yorke. p. 45-
46. 

Distributed Information System-IT, by G. J. Stiltner. p. 46-47. 

Point versus nonpoint sources of phosphorus in rivers, by W. G. 
Wilber and J. V. Davis. p. 48-49. 

Natural remediation of oil contamination in ground water, by G. 
E. Mallard, M. J. Baedecker and I. M. Cozzarelli. p. S0-51. 

Environmental contamination at Department of Defense sites, by 
J. D. Powell. p. 51-52. 

Nuclear waste and water resources, by N. J. Trask. p. 52. 

Characterizing a safe repository for nuclear waste, by G. L. 
Ducret. p. 53. 

Cooperative Federal-State water resources activities, by B. K. 
Gilbert. p. 53-54. 

The Truckee-Carson Program, by L. R. Bohman. p. 55. 

National Research Program, by L. C. Friedman. p. 56. 

Significant downward trend in sulfate, by R. J. Pickering. p. 
56-57. 

The National Water Summary; stream water quality, by R. W. 
Paulson. p. 58. 

State Water Resources Research Institutes Program, by J. E. 
Schefter. p. 59. 

Significant coal discovery in Pakistan, by J. H. Medlin. p. 67-
68. 

International volunteers collaborate with USGS on Pacific region 
study, by George Gryc. p. 68-70. 

A data telecommunications system for the AGRHYMET pro
gram in West Africa, by S. M. Howard and G. G. Tappan. p. 
70-71. 

GIS applications in the Lake Baikal region of the Russian Fed
eration, by A. R. Stevens. p. 71-72. 

International workshop on Arctic contamination, by B. F. 
Molnia. p. 72-73. 

Expanding data storage for future needs, by T. E. Huffman. p. 
81-82. 

Data network sharing, by E. M. Stout p. 82-83. 

A crucial component of theN ational Information Infrastructure, 
by E. J. Christian. p. 83. 

Computer security in the event of an emergency, by D. E. 
Watson. p. 83-84. 

Scientific visualization, by C. A. Lawson. p. 85. 

Parallel Virtual Machine, by L. M. Burgess. p. 85-86. 

OTHER SPECIAL BOOK 

A history of the Water Resources Branch, U.S. Geological Survey; 
Volume I, from predecessor surveys to June 30, 1919, by Robert 
Follansbee. 1994. 286 p. 

m 
PERIODICALS 

EARTHQUAKES AND VOLCANOES 

For a complimentary copy write to Earthquakes and Volcanoes, U.S. Geolo
gical Swvey, Mail Stop 967, Denver Federal Center, Denver, CO 80225-
0046. 

Earthquakes and Volcanoes, v. 24, no. 1. 1993. p. 1-55. 

Earthquakes and Volcanoes, v. 24, no. 2. 1993. p. 57-100. 

Earthquakes and Volcanoes, v. 24, no. 3. 1993. p. 101-156. 

Earthquakes and Volcanoes, v. 24, no. 4. 1993. p. 157-204. 



PRELIMINARY DETERMINATION OF EPICENTERS 

For sale by the Superintendent of Documents, U.S. Government Printing 
Office, Washington, D.C. 20402. 

Single copies of monthly issues may be purchased only from U.S. Geological 
Survey, Information Services, Box 25286, Denver, CO 80225. 

Preliminary determination of epicenters. Monthly listing for June 
1993. 36 p. 

Preliminary determination of epicenters. Monthly listing for July 
1993. 48 p. 

Preliminary determination of epicenters. Monthly listing for August 
1993. 40 p. 

Preliminary determination of epicenters. Monthly listing for Sep
tember 1993. 44 p. 

Preliminary determination of epicenters. Monthly listing for Octo
ber 1993. 36 p. 

Preliminary determination of epicenters. Monthly listing for No
vember 1993. 32 p. 

Preliminary determination of epicenters. Monthly listing for De
cember 1993. 32 p. 

Preliminary determination of epicenters. Monthly listing for J anu
ary 1994. 52 p. 

Preliminary determination of epicenters. Monthly listing for Febru
ary 1994. 32 p. 

Preliminary determination of epicenters. Monthly listing for March 
1994. 28 p. 

Preliminary determination of epicenters. Monthly listing for April 
1994. 32 p. 

Preliminary determination of epicenters. Monthly listing for May 
1994. 40 p. 

INFORMAL REPORTS 

WATER-RESOURCES INVESTIGATIONS REPORTS 

Water-resources investigations reports are papers of an interpretive nature 
made available to the public outside the formal USGS publications series. 
Copies are reproduced on request unlike formal USGS publications, and they 
are also available for public inspection at depositories indicated in USGS 
catalogs. 

The following WRI reports are available from: U.S. Geological Survey, 
Information Services, Box 25286, Federal Center, Denver, CO 80225 (tele
phone 303-236-7476). For specific ordering instructions, please refer to 
"Reports Available Only Through U.S. Geological Survey, Information 
Services" under "Open-File Reports." When ordering, use the WRI number 
preceding each item, and do not mix orders for WRI reports and open-file 
reports with orders for other U.S. Geological Survey products. 

In the water-resources investigations report and the open-file report listings 
that follow, offices where reports may be inspected are identified by the 
symbols listed below: 
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A Earth Science Information Center, Rm. 101,4230 University 
Dr., Anchorage, AK 99508-4664. 

Da Library, Rm. C2002, Bldg. 20, Denver Federal Center, Lake-
wood, CO 80225. 

F Library, 2255 North Gemini Dr., Flagstaff, AZ 86001. 

M Library. 345 Middlefield Rd., Menlo Parle, CA 94025. 

NC Library, Rm. 4A100, National Center, 12201 Sunrise Valley 
Dr .• Reston, VA 22092. 

S Earth Science Information Center, Rm. 135, U.S. Courthouse, 
904 West Riverside Ave., Spokane, W A 99201-1088. 

U Earth Science Information Center, Rm. 8105, Federal Bldg., 
125 South State St., Salt Lake City, UT 84138-1177. 

Wa Earth Science Infotmaton Center, U.S. Department of the Inte
rior, Rm. 2650, 1849 C St., Nw., Washington, DC 20240. 
(Closed.) 

Wb U.S. Department of the Interior, Natural Resources Library, 
Gifts and Exchange Section, 1849 C St., Nw., Washington, DC 
20240. 

WRI 86-4176. GEORGIA. Low-flow profiles of the upper Oc
mulgee and Flint rivers in Georgia, by R. F. Carter, E. H. Hop
kins and H. A. Perlman. Prepared in cooperation with the 
Georgia Department of Natural Resources, Environmental Protec
tion Division. 1986. 239 p. (NC, Da, M, Wb.) 

WRI 89-4118. NEVADA. Measurement of evapotranspiration in 
phreatophyte areas, Smith Creek valley and Carson Desert, west
central Nevada, 1983, by R. L. Carman. 1993. 18 p. (NC, Da, 
M, Wb, U; USGS, WRD, 6770 South Paradise Rd., Las Vegas, 
NV 89119; and 333 West Nye Lane, Carson City, NV 89706.) 

WRI 89-4149. TENNESSEE. Low flows during the 1988 drought 
in Tennessee, by J. F. Lowery and J. F. Connell. Prepared in 
cooperation with the Tennessee Department of Health and Envi
ronment 1990. 1 over-size sheet. (NC, Da, M, Wb; USGS, 
WRD, Room A-413 Federal Bldg., Nashville, TN 37203; 1013 
North Broadway, Knoxville, TN 37917; and AgriCenter Interna
tional, 7777WalnutGroveRd., SuiteLLB2,Memphis, TN38119.) 

WRI 90-4119. LOllS lANA. Louisiana hydrologic atlas map No. 
5; quality of freshwater in aquifers of Louisiana, 1988, by D. J. 
Tomaszewski. Prepared in cooperation with the Louisiana De
partment of Transportation and Development 1992. 7 over-size 
sheets. (NC, Da, M, Wb; USGS, WRD, 3535 South Sherwood 
Forest Blvd., Suite 120, Baton Rouge, LA 70816.) 

WRI 90-4145. NEW YORK. Determination of the contributing 
area to six municipal ground-water supplies in the Tug Hill glacial 
aquifer of northern New York, with emphasis on the Lacona-Sandy 
Creek well field, by P. J. Zarriello. Prepared in cooperation with 
the Temporary Commission on Tug Hill and the Central New York 
Regional Planning and Development Board. 1993. 51 p. (NC, 
Da, M, Wb; USGS, WRD, James T. Foley U.S. Courthouse, PO 
Box 1669, Room 343,445 Broadway, Albany, NY 12201.) 

WRI 90-4180. NEW JERSEY. Corrosiveness of ground water in 
the Kirkwood-Cohansey aquifer system of the New Jersey coastal 
plain, by J. L. Barringer, G. R. Kish and A. J. Velnich. Pre
pared in cooperation with the New Jersey Department of Environ
mental Protection and Energy. 1993. 79 p., 1 over-size sheet, 
scale 1:250,000 (1 inch =about 4 miles). (NC, Da, M, Wb; USGS, 
WRD, 810 Bear Tavern Rd., Suite 206, West Trenton, NJ 08628.) 

WRI 90-4196. OREGON, WASHINGTON. A description of 
hydrogeologic units in the Portland Basin, Oregon and Washing-
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ton, by R. D. Swanson, W. D. McFarland. J. B. Gonthier and 
J. M. Wilkinson. Prepared in cooperation with the Portland Bu
reau of Water Works, Intergovernmental Resource Center, and 
Oregon Water Resources Department. 1993. 56 p., 10 over-size 
sheets, scale 1:100,000 (1 inch= about 1.6 miles). (NC, Da, M, 
Wb, S; USGS, WRD, 10615 SECherry Blossom Dr., Portland, OR 
97216.) 

WRI 91-4018. OREGON, WASHINGTON. Estimated average 
annual ground-water pumpage in the Portland Basin, Oregon and 
Washington, 1987-88, by C. A. Collins and T. M. Broad. Pre
pared in cooperation with the Oregon Water Resources Depart
ment, City of Portland Bureau of Water Works, and 
Intergovernmental Resource Center. 1993. 26 p., 4 over-size 
sheets, scale 1:100,000 (1 inch= about 1.6 miles). (NC, ba, M, 
Wb, S; USGS, WRD, 1201 Pacific Ave., Suite 600, Tacoma, WA 
98402; Library, 5400 MacArthur Blvd., Vancouver, WA 98661.) 

WRI 91-4042. NEW YORK. Geohydrology and water quality of 
the Sand Ridge glacial-drift aquifer in Oswego County, New York, 
by T. S. Miller and D. A. Sherwood. Prepared in cooperation 
with the Oswego County Health Department. 1993. 31 p., 3 over
size sheets. (NC, Da, M, Wb; USGS, WRD, James T. Foley U.S. 
Courthouse, P.O. Box 1669, Room 343,445 Broadway, Albany, 
NY 12201.) 

WRI 91-4076. WISCONSIN. Hydrology, water quality, trophic 
status, and aquatic plants of Fowler Lake, Wisconsin, by P. E. 
Hughes. Prepared in cooperation with the Fowler Lake Manage
ment District. 1993. 44 p. (NC, Da, M, Wb; USGS, WRD, 6417 
Normandy Lane, Madison, WI 53719-1133.) 

WRI 91-4079. PUERTO RICO. Ground-water resources of the 
Caguas-Juncos Valley, Puerto Rico, by J. C. Puig and J. M. 
Rodriguez, with a section on General geology by Jes6s Rodriguez
Martinez. Prepared in cooperation with the Puerto Rico Depart
ment of Natural Resources and the Puerto Rico Aqueduct and 
Sewer Authority. 1993. 52 p. (NC, Da, M, ·Wb; USGS, WRD, 
P.O. Box 364424, San Juan, PR 00936.) 

WRI 91-4081. NEWJERSEY. Waterqualityandhydrogeochemi
cal processes in McDonalds Branch basin, New Jersey Pinelands, 
1984-88, by P. A. Johnsson and J. L. Barringer. 1993. 111 p. 
(NC, Da, M, Wb; USGS, WRD, Mountain View Office Park, 810 
Bear Tavern Rd., Suite 206, West Trenton, NJ 08628.) 

WRI 91-4102. COLORADO. Reconnaissance of water quality of 
Lake Henry and Lake Meredith Reservoir, Crowley County, south
eastern Colorado, April-October 1987, by J. R. Sullivan, Jr. Pre
pared in cooperation with the Southeastern Colorado Water 
Conservancy District. 1993. 51 p. (NC, Da, M, Wb, U; USGS, 
WRD, Box 25046, Mail Stop415, Denver Federal Center, Denver, 
co 80225.) 

WRI 91-4107. WISCONSIN. Hydrology and water quality of 
Wind Lake in southeastern Wisconsin, by S. J. Field. 1993. 61 
p. (NC, Da, M, Wb; USGS, WRD, 6417 Normandy Lane, Madi
son, WI53719-1133.) 

WRI 91-4111. UTAH. Hydrology of the L. C. Holding coal
lease tract and adjacent areas, southwestern Utah, and potential 
effects of coal mining, by G. E. Cordy, R. L. Seiler and B. J. 
Stolp. Prepared in cooperation with the U.S. Bureau of Land 
Management. 1993. 84 p., 2 over-size sheets; sheet 2, scale 
1:24,000 (1 inch= 2,000 feet). (NC, Da, M, Wb, U.) 

WRI 91-4112. MASSACHUSETTS. Yields and water quality of 
stratified-drift aquifers in the Southeast Coastal Basin, Cohasset to 
Kingston, Massachusetts, by J. H. Persky. Prepared in coopera
tion with the Massachusetts Department of Environmental Man
agement, Office of Water Resources. 1993. 47 p., 1 over-size 
sheet, scale 1:50,000 (1 inch= about 4,200 feet). (NC, Da, M, 
Wb.) 

WRI 91-4118. NEW YORK. Characteristics of a ground-water 
plume derived from artificial recharge with reclaimed wastewater 
at East Meadow, Long Island, New York, by P. M. Heisig and K. 
R. Prince. Prepared in cooperation with the Nassau County De
partment of Public Works. 1993. 52 p., 1 over-size sheet. (NC, 
Da, M, Wb; USGS, WRD, P.O. Box 1669, Albany, NY 12201.) 

WRI 91-4124. PUERTO RICO. Geohydrology ofthe Aguirre and 
Pozo Hondo areas, southern Puerto Rico, by R. P. Graves. Pre
pared in cooperation with the Puerto Rico Industrial Development 
Company. 1992. 43 p. (NC, Da, M, Wb; USGS, WRD, P.O. 
Box 364424, San Juan, PR 00936.) 

WRI 91-4125. WISCONSIN. Water and phosphorus budgets and 
trophic state, Balsam Lake, northwestern Wisconsin, 1987-1989, 
by W. J. Rose. Prepared in cooperation with the Balsam Lake 
Rehabilitation and Protection District. 1993. 28 p. (NC, Da, M, 
Wb; USGS, WRD, 6417 Normandy Lane, Madison, WI 53719-
1133.) 

WRI 91-4128. WISCONSIN. Flood-frequency characteristics of 
Wisconsin streams, by W. R. Krug, D. H. Conger and W. A. 
Gebert. Prepared in cooperation with the Wisconsin Department 
of Transportation. 1993. 185 p., 2 over-size sheets, scale 
1:750,000 (1 inch= about 12 miles). (NC, Da, M, Wb; USGS, 
WRD, 6417 Normandy Lane, Madison, WI 53719-1133.) 

WRI 91-4136. WISCONSIN. Hydrology and water quality of the 
Forest County Potawatomi Indian Reservation, Wisconsin, by R. 
A. Lid win and J. T. Krohelski. Prepared in cooperation with the 
Forest County Potawatomi Community of Wisconsin. 1993. 24 
p., 4 over-size sheets. (NC, Da, M, Wb; USGS, WRD, 6417 
Normandy Lane, Madison, WI 53719-1133.) 

WRI 91-4137. LOUISIANA. Louisiana ground-water map No. 
4; potentiometric surface, 1989, and water -level changes, 1984-89, 
of the Jasper aquifer system in west-central Louisiana, by C. W. 
Smoot and R. C. Seanor. Prepared in cooperation with the Lou
isiana Department of Transportation and Development. 1992. 2 
over-size sheets, scale 1:625,000 (1 inch= about 10 miles). (NC, 
Da, M, Wb; USGS, WRD, 3535 South Sherwood Forest Blvd., 
Suite 120, Baton Rouge, LA 70816.) 

WRI 91-4153. WYOMING. Characteristics of fluvial systems in 
theplainsanddesertsofWyoming, by H. W. LowhamandM. E. 
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pended sediment, and trace elements, San Joaquin River, Califor
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Wildlife Service, and Federal Energy Regulatory Commission. 
1993. 24p. (NC, Da,M, Wb, S; USGS, WRD, 10615 SECherry 
Blossom Dr., Portland, OR 97216.) 

WRI 93-4088. Water-level changes in the High Plains Aquifer; 
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Agency, and U.S. Department of Agriculture. 1993. 36 p. (NC, 
Da, M, Wb; USGS, WRD, 400 South Clinton St., Room 269 
Federal Bldg., Iowa City, lA 52240; 8 South 6th St., Room 250 
Federal Bldg., Council Bluffs, lA 51502; and 205 South 8th St, 
Room 456 Federal Bldg., Fort Dodge, lA 50501.) 

WRI 93-4102. ARIZONA. Effects of controlled burning of chap
arral on streamflow and sediment characteristics, East Fork Syca
more Creek, central Arizona, by Stanley Baldys, III and H. W. 

WATER-RESOURCES INVESTIGATIONS REPORTS 33 

Hjalmarson. Prepared in cooperation with the Salt River Project 
and the U.S. Forest Service. 1994. 33 p., 1 over-size sheet. (NC, 
Da, M, Wb; USGS, WRD, 375 South Euclid Ave., Tucson, .1\Z 
85719-6644; 1545 West University Dr., Tempe, .1\Z 85281; 2255 
North Gemini Dr., Flagstaff, .1\Z 86001; and 1940 South 3rd Ave., 
Yuma, .1\Z 85364.) 

WRI 93-4104. ARKANSAS. Evaluation of pumpage data fur
nished by selected public water suppliers in Arkansas, May 1990 
through March 1991, by T. W. Holland and N. T. Baker. Pre
pared in cooperation with the Arkansas Soil and Water Conserva
tion Commission. 1993. 80 p. (NC, Da, M, Wb; USGS, WRD, 
700 West Capitol Ave., 2301 Federal Office Bldg., Little Rock, 
AR 72201.) 

WRI 93-4105. WEST VIRGINIA. Simulated flow and solute 
transport, and mitigation of a hypothetical soluble-contaminant 
spill for the New River in the New River Gorge National River, 
West Virginia, by J. B. Wiley. Prepared in cooperation with the 
U.S. National Park Service. 1993. 39 p. (NC, Da, M, Wb; 
USGS, WRD, 603 Morris St, Charleston, WV 25301.) 

WRI 93-4106. KENTUCKY. Effectiveness of the streamflow
gaging network in Kentucky in providing regional streamflow 
information, by K. J. Ruhl. Prepared in cooperation with the 
Kentucky Natural Resources and Environmental Protection Cabi
net 1993. 28 p. (NC, Da, M, Wb.) 

WRI 93-4107. NEW MEXICO. Water resources of Taos County, 
New Mexico, by L. A. Garrabrant Prepared in cooperation with 
the New Mexico State Engineer Office, New Mexico Environment 
Department, and the New Mexico Bureau of Mines and Mineral 
Resources. 1993. 86 p., 2 over-size sheets. (NC, Da, M, Wb, U; 
USGS, WRD, 4501 Indian School Rd. NE, Suite 200, Albuquer
que, NM 87110.) 

WRI 93-4108. TENNESSEE. Evaluation of subsurface explora
tion, sampling, and water-quality-analysis methods at an aban
doned wood-preserving plant site at Jackson, Tennessee, by W. S. 
Parks, J. K. Carmichael and J. E. Mirecki. Prepared in cooper
ation with the U.S. Environmental Protection Agency, Region N, 
Waste Management Division, North Superfund Remedial Branch. 
1993. 22 p. (NC, Da, M, Wb; USGS, WRD, 810 Broadway, Suite 
500, Nashville, TN 37203; 1013 North Broadway, Knoxville, TN 
37917; and AgriCenter International, 7777 Walnut Grove Rd., 
Suite LLB2, Memphis, TN 38120.) 

WRI 93-4111. ARIZONA. Results of ground-water, surface
water, and water-quality monitoring, Black Mesa area, northeast
em Arizona; 1991-92, by G. R. Littin. Prepared in cooperation 
with the Arizona Department of Water Resources and the U.S. 
Bureau of Indian Affairs. 1993. 23 p. (NC, Da, M, Wb; USGS, 
WRD, 375 South Euclid Ave., Tucson, .1\Z 85719-6644; 1545 
West University Dr., Tempe, .1\Z 85281; 1940 South 3rd Ave., 
Yuma, .1\Z 85364; and 2255 North Gemini Dr., Bldg. 3, Flagstaff, 
.1\Z 86001.) 

WRI 93-4112. TEXAS. Hydrogeology, geochemistry, and quality 
of water of The Basin and Oak Spring areas of the Chisos Moun
tains, Big Bend National Park, Texas, by E. T. Baker, Jr., and P. 
M. Buszk:a, with a section on Seismic-refraction surveys, by D. 
G. Woodward. 1993. 76 p. (NC, Da, M, Wb; USGS, WRD, 
8011 Cameron Rd., Bldg. B, Austin, TX 78754-3898.) 



34 PUBLICATIONS OF THE U.S. GEOLOGICAL SURVEY, 1994 

WRI 93-4114. CALIFORNIA. Hydrogeology and land subsi
dence, Edwards Air Force Base, Antelope Valley, California, 
January 1989-December 1991, by C. J. Londquist, D. L. Rewis, 
D. L. Galloway and W. F. McCaffrey. Prepared in cooperation 
withtheU.S. DepartmentoftheAirForce. 1993. 74p. (NC,Da, 
M, Wb; USGS, WRD,FederalBldg., Room W-2233,2800Cottage 
Way, Sacramento, CA 95825; and 5735 Kearny Villa Rd., Suite 
0, San Diego, CA 92123.) 

WRI 93-4115. MASSACHUSETTS. Yields of bedrock wells in 
Massachusetts, by B. P. Hansen and A. C. Simcox. Prepared in 
cooperation with the Massachusetts Department of Environmental 
Management, Office of Water Resources. 1993. 43 p. (NC, Da, 
M, Wb; USGS, WRD, 28 Lord Rd., Suite 280, Marlborough, MA 
01752.) 

WRI 93-4118. NEVADA. Water-level changes and directions of 
ground-water flow in the shallow aquifer, Fallon area, Churchill 
County, Nevada, by R. S. Seiler and K. K. Allander. 1993. 78 
p., 1 over-size sheet (NC, Da, M, Wb, U, Wa; USGS, WRD, 333 
West Nye Lane, Carson City, NV 89706; and 6770 South Paradise 
Rd., Las Vegas, NV 89119.) 

WRI 93-4120. FLORIDA. Description and monitoring of the salt
water-freshwater transition zone in aquifers along the west-central 
coast of Florida, by J. T. Trommer. Prepared in cooperation with 
the Southwest Florida Water Management District and the West 
Coast Regional Water Supply Authority. 1993. 56 p. (NC, Da, 
M, Wb; USGS, WRD, Suite B-5, 4710 Eisenhower Blvd., Tampa, 
FL 33634-6381.) 

WRI 93-4121. Computer programs for describing the recession of 
ground-water discharge and for estimating mean ground-water 
recharge and discharge from streamflow records, by A. T. Rut
ledge. 1993. 50 p., one 3 1/2 inch DS/HD ffiM compatible disk
ette. (NC, Da, M, Wb.) 

A 3 1/2-inch floppy disk drive containing the programs (and 
other files) is included in the report. 

WRI 93-4123. Laboratory procedures and data reduction tech
niques to determine rheologic properties of mass flows, by R. R. 
Holmes, Jr., R. J. Huizinga, S. M. Brown and H. E. Jobson. 
1993. 17 p. (NC, Da, M, Wb; USGS, WRD, 1400 Independence 
Rd., Mail Stop 200, Rolla, MO 65401.) 

WRI 93-4124. Simulating the variable-source-area concept of 
streamflow generation with the watershed model TOPMODEL, by 
D. M. Wolock. 1993. 33 p. (NC, Da, M, Wb; USGS, WRD, 
4821 Quail Crest Pl., Lawrence, KS; and 206 Fulton Terrace, 
Garden City, KS 67846.) 

WRI 93-4127. CALIFORNIA. Results of the flowmeter-injection 
test in the Long Valley exploratory well (Phase II), Long Valley, 
California, by R. H. Morrin, M. L. Sorey and R. D. Jacobson. 
1993. 9 p. (NC, Da, M, Wb; USGS, WRD, Bldg. 53, Denver 
Federal Center, Box 25046, Mail Stop 415, Denver, CO 80225-
0046; and Bldg. 53, Denver Federal Center, Box 25046, Mail Stop 
418, Denver, CO 80225-0046.) 

WRI 93-4128. CALIFORNIA. Suspended sediment in San Fran
cisco Bay estuary, California; recent history and available data sets, 
by D. H. Peterson, M. A. Noble and R. E. Smith. Prepared in 
cooperation with the San Francisco Estuary Project 1993. 35 p. 

(NC, Da, M, Wb; USGS, WRD, 975 West 3rd Ave., Columbus, 
OH43212.) 

WRI 93-4129. MISSISSIPPI. Susceptibility of major aquifers to 
surface contamination; Holmes, Humphreys, Issaquena, Sharkey, 
Washington, andY azoo counties, Mississippi, by R. S. Moreland 
and C. G. O'Hara Prepared in cooperation with the Mississippi 
DepartmentofEnvironmental Quality, Office of Pollution Control; 
and Mississippi Departmentof Agriculture and Commerce. 1994. 
2over-sizesheets; sheet2, scale 1:250,000 (1 inch= about4miles). 
(NC, Da, M, Wb; USGS, WRD, 100 West Capitol St., Suite 710, 
Jackson, MS 39269.) 

WRI 93-4131. MISSISSIPPI. Lateral movement and stability of 
channel banks near two highway crossings in the Pascagoula River 
basin in Mississippi, by D. P. Turnipseed. Prepared in coopera
tion with the Mississippi Department of Transportation. 1993. 24 
p. (NC, Da, M, Wb; USGS, WRD, 100 West Capitol St., Suite 
710, Jackson, MS 39269.) 

WRI 93-4132. WASHINGTON. Variability of streamflow and 
precipitation in Washington, by D. L. Kresch. Prepared in coop
eration with the Washington State Department of Ecology. 1994. 
32 p. (NC,Da, M, Wb, S; USGS, WRD, 1201 Pacific Ave., Suite 
600, Tacoma, WA 98402; and Room 656, West 920 Riverside 
Ave., Spokane, W A 99201.) 

WRI 93-4133. WEST VIRGINIA. Flood discharges and hydrau
lics near the mouths of Wolf Creek, Craig Branch, Manns Creek, 
Dunlo up Creek, and Mill Creek in the New River Gorge National 
River, West Virginia, by J. B. Wiley. Prepared in cooperation 
with the U.S. National Park Service. 1994. 27 p. (NC, Da, M, 
Wb; USGS, WRD, 603 Morris St, Charleston, WV 25301.) 

WRI 93-4137. CALIFORNIA. Potential for ground-water con
tamination from movement of wastewater through the unsaturated 
zone, upper Mojave River basin, California, by A. M. Umari, P. 
M. Martin, R. A. Schroeder, L. F. Duell, Jr. and R. G. Fay. 
Prepared in cooperation with the California Regional Water Qual
ity Control Board, Lahontan region. 1993. 117 p. (NC, Da, M, 
Wb; USGS, WRD, Federal Bldg., Room W -2233, 2800 Cottage 
Way, Sacramento, CA 95825; and 5735 Kearny Villa Rd., Suite 
0, San Diego, CA 92123.) 

WRI 93-4139. WISCONSIN. Hydrology of Little Rock Lake in 
Vilas County, north-central Wisconsin, by W. J. Rose. Prepared 
in cooperation with the Wisconsin Department of Natural Re
sources. 1993. 22 p. (NC, Da, M, Wb; USGS, WRD, 6417 Nor
mandy Lane, Madison, WI 53719-1133.) 

WRI 93-4141. WYOMING. Water resources of Hot Springs 
County, Wyoming, by Maria Plafcan and K. M. Ogle. Prepared 
in cooperation with the Wyoming State Engineer. 1994. 90 p., 2 
over-size sheets; sheet 1, scale 1:500,000 (1 inch= about 8 miles); 
sheet 2, scale 1:250,000 (1 inch= about4 miles). (NC, Da, M, Wb, 
U; USGS, WRD, 2617 East Lincolnway, Suite B, Cheyenne, WY 
82001.) 

WRI 93-4143. MISSISSIPPI. Generalized description and analy
sis of ground-water flow in the Cockfield and Sparta aquifers in 
Hinds, Madison, and Rankin counties, Mississippi, by J. K. Ar
thur. Prepared in cooperation with the Mississippi Department of 
Environmental Quality and the Pearl River Basin Development 
District. 1994. 103 p. (NC, Da, M, Wb; USGS, WRD, 100 West 
Capitol St., Suite 710, Jackson, MS 39269.) 



WRI 93-4146. SOUTH CAROLINA. Hydrogeologic character
ization of a proposed landfill expansion in Pickens County near 
Easley, South Carolina, by W. J. Stringfield. Prepared in coop
eration with Pickens County, South Carolina. 1994. 29 p. (NC, 
Da,M, Wb.) 

WRI 93-4147. MISSISSIPPI. Brine contamination of ground 
water and streams in the Baxterville oil field area, Lamar and 
Marion counties, Mississippi, by S. l Kalkhoff. Prepared in co
operation with the Mississippi Department ofEnvironmental Qual
ity, Office of Pollution Control. 1993. 37 p. (NC, Da, M, Wb; 
USGS, WRD, 100 West Capitol St., Suite 710, Jackson, MS 
39269.) 

WRI 93-4148. TENNESSEE. Water quality, organic chemistry of 
sediment, and biological conditions of streams near an abandoned 
wood-preserving plant site at Jackson, Tennessee, by A. D. 
Bradfield, N. M. Flexner and D. A. Webster. Prepared in coop
eration with the U.S. Environmental Protection Agency. 1993. 
50 p. (NC, Da, M, Wb; USGS, WRD, 810 Broadway, Suite 500, 
Nashville, TN 37203; 1013 North Broadway, Knoxville, TN 
37917; and AgriCenter International, 7777 Walnut Grove Rd., 
Suite LLB2, Memphis, TN 38120.) 

WRI 93-4149. NEW MEXICO. Geohydrologic framework and 
hydrologic conditions in the Albuquerque Basin, central New 
Mexico, by C. R. Thorn, D. P. McAda and J. M. Kernodle. 
Prepared in cooperation with the City of Albuquerque Public 
Works Department, Water Quality Division. 1993. 106 p., 1 
over-size sheet, scale 1:100,000 (1 inch= 1.6 miles). (NC, Da, M, 
Wb, U; USGS, WRD, 4501 Indian School Rd. NE, Albuquerque, 
NM 87110.) 

WRI 93-4155. NORTH DAKOTA, MINNESOTA. Flood of 
Apri11989 in the Wahpeton-Breckenridge and Fargo-Moorhead 
areas, Red River of the North basin, North Dakota and Minnesota, 
by G. L. Ryan and R. E. Harkness. 1993. 1 over-size sheet 
(NC, Da, M, Wb; USGS, WRD, 821 East Interstate Ave., Bis
marck, ND 58501.) 

WRI 93-4159. VIRGINIA. Estimating net drawdown resulting 
from episodic withdrawals at six well fields in the coastal plain 
physiographic province of Virginia, by M. J. Focazio and G. K. 
Speiran. Prepared in cooperation with the Hampton Roads Plan
ning District Commission. 1993. 21 p., 7 over-size sheets. (NC, 
Da, M, Wb; USGS, WRD, 3600 West Broad St., Room 606, 
Richmond, VA 23230.) 

WRI 93-4161. GEORGIA. Geology and ground-water resources 
in the Zebulon area, Georgia, by M. J. Chapman, B. J. Milby 
and M. F. Peck. Prepared in cooperation with the City of 
Zebulon. 1993. (NC, Da, M, Wb; USGS, WRD, Peachtree Busi
ness Ctr., Suite 130, 3039 Amwiler Rd., Atlanta, GA 30360-2824.) 

WRI 93-4168. Summary of the nationwide analysis of the cost 
effectiveness of the U.S. Geological Survey stream-gaging pro
gram (1983-88), by W. 0. Thomas and K. L. Wahl. 1993. 27 
p. (NC, Da, M, Wb.) 

WRI 93-4169. ARIZONA. Potential flood hazards and hydraulic 
characteristics of distributary-flow areas in Maricopa County, 
Arizona, by H. W. Hjalrnarson. Prepared in cooperation with the 
Flood Control District of Maricopa County. 1994. 56 p. (NC, 
Da, M, Wb; USGS, WRD, 375 South Euclid Ave., Tucson, AZ 
85719-6644; 1545 West University Dr., Tempe, AZ 85281; 2255 

WATER-RESOURCES INVESTIGATIONS REPORTS 35 

North Gemini Dr., Flagstaff, AZ 86001; and 1940 South 3rd Ave., 
Yuma, AZ 85364.) 

WRI 93-4170. TENNESSEE. Hydrogeology, ground-water qual
ity, and potential for water-supply contamination near an aban
doned wood-preserving plant site at Jackson, Tennessee, by W. S. 
Parks, J. E. Mirecki and J. A. Kingsbury. Prepared in coopera
tion with the U.S. Environmental Protection Agency. 1993. 76 
p. (NC, Da, M, Wb; USGS, WRD, 810 Broadway, Suite 500, 
Nashville, TN 37203; 1013 North Broadway, Knoxville, TN 
37917; and AgriCenter International, 7777 Walnut Grove Rd., 
Suite LLB2, Memphis, TN 38120.) 

WRI 93-4172. PENNSYLVANIA. Hydrogeology, herbicides and 
nutrients in ground water and springs, and relation of water quality 
to land use and agricultural practices near Carlisle, Pennsylvania, 
by D. J. Hippe, E. C. Witt, ill and R. M. Giovannitti. Pre
pared in cooperation with the Pennsylvania Department of Envi
ronmental Resources, Bureau of Water-Quality Management. 
1994. 66 p. (NC, Da, M, Wb; USGS, WRD, 840 Market St, 
Lemoyne, PA 17043.) 

WRI 93-4176. SOUTH CAROLINA. Distribution of volatile or
ganic compounds in soil vapor in the vicinity of a defense fuel 
supply point, Hanahan, South Carolina, by J. F. Robertson, C. 
M. Aelion and D. A. Vroblesky. Prepared in cooperation with 
the U.S. DepartmentoftheNavy. 1993. 25p. (NC,Da,M, Wb.) 

WRI 93-4177. KANSAS. Geohydrology and saline ground-water 
discharge to the South Fork Ninnescah River in Pratt and Kingman 
counties, south-central Kansas, by J. B. Gillespie and G. D. 
Hargadine. Prepared in cooperation with the City of Wichita, 
Sedgwick County, and the Kansas Water Office. 1994. 51 p. 
(NC, Da, M, Wb; USGS, WRD, 4821 Quail Crest Pl., Lawrence, 
KS 66049-3839; 206 Fulton Terrace, Garden City, KS 67846; and 
415 South Main, Wichita, KS 67202.) 

WRI 93-4179. ALASKA. Magnitude and frequency of floods in 
Alaska and conterminous basins of Canada, by S. H. Jones and 
C. B. Fahl. 1994. 122 p., 2 over-size sheets. (NC, Da, M, Wb, 
A, S; USGS, WRD, 4230 University Dr., Suite 201, Anchorage, 
AK 99508-4664; 800 Yukon Dr., Fairbanks, AK 99775; and P.O. 
Box 21468, Juneau, AK 99802.) 

WRI 93-4182. CALIFORNIA,NEV ADA. Development and doc
umentation of spatial data bases for the Lake Tahoe Basin, Cali
fornia and Nevada, by K. D. Cartier, L. A. Peltz and J. L. 
Smith. Prepared in cooperation with the Tahoe Regional Planning 
Agency. 1994. 65 p. (NC, Da, M, Wb, U; USGS, WRD, 333 
WestNye Lane, Carson City, NV 89706; and 6770 South Paradise 
Rd., Las Vegas, NV 89119.) 

WRI 93-4183. WYOMING. Hydrology of Park County, Wyo
ming, exclusive of Yellowstone National Park, by M. E. Lowry, 
M. L. Smalley, K. L. Mora, R. G. StockdaleandM. W. Mar
tin. Prepared in cooperation with the Wyoming State Engineer. 
1993. 67 p., 1 over-size sheet, scale 1:500,000 (1 inch= about 8 
miles). (NC, Da, M, Wb, U; USGS, WRD, 2617 East Lincolnway, 
Suite B, Cheyenne, WY 82001-5662.) 

WRI 93-4184. LOUISIANA. Quality of water in the Red River 
alluvial aquifer; Pool1, Red River waterway area, Vick, Louisiana, 
by C. W. Smoot, R. C. Seanor and G. F. Huff. Prepared in 
cooperationwiththeU.S. ArmyCorpsofEngineers. 1994. 49p. 



36 PUBLICATIONS OF THE U.S. GEOLOGICAL SURVEY, 1994 

(NC, Da, M, Wb; USGS, WRD, 3535 South Sherwood Forest 
Blvd., Suite 120, Baton Rouge, LA 70816.) 

WRI 93-4187. ll...LINOIS. Geohydrology and ground-water qual
ity in the vicinity of a ground-water-contamination site in Rock
ford, Illinois, by R. T. Kay, S. T. Prinos and F. L. Paillet. 
Prepared in cooperation with the U.S. Environmental Protection 
Agency. 1994. 28 p. (NC, Da, M. Wb; USGS, WRD, 102 East 
Main St., 4th Floor, Urbana, ll... 61801.) 

WRI 93-4191. VIRGINIA. Ground-water discharge from the 
coastal plain of Virginia, by D. L. Richardson. Prepared in coop
eration with the Department of Environmental Quality, Water 
Division. 1994. 15 p., 1 over-size sheet (NC, Da, M, Wb; USGS, 
WRD, 3600 West Broad St., Room 606, Richmond, VA 23230; 
603 Morris St., Charleston, WV 25301; 208 Carroll Bldg., 8600 
La Salle Rd., Towson, MD 21204; and 300 South New St., Federal 
Bldg., Room 1201, Dover, DE 19904.) 

WRI 93-4193. MONTANA. Reconnaissance of the hydrology of 
sandstone and limestone aquifers along the northwest flank of the 
Little Rocky Mountains, Fort Belknap Indian ReseiVation, north
central Montana, by S. E. Slagle and P. K. Christensen. Pre
pared in cooperation with the Fort Belknap Community Council 
and the U.S. Bureau of Indian Mfairs. 1993. 66 p. (NC, Da, M, 
Wb, U, S; USGS, WRD, 428 Federal Bldg., 301 South Park Ave., 
Helena, MT 59626-0076; USGS, Eastern Montana Coil., 1500 
North 30th, Billings, MT 59101.) 

WRI 93-4194. TEXAS. Organic compounds downstream from a 
treated-wastewater discharge near Dallas, Texas, March 1987, by 
P. M. Buszka., L. B. Barber, II, M. P. Schroeder and L. D. 
Becker. 1994. 19 p. (NC, Da, M, Wb; USGS, WRD, 8011 Cam
eron Rd., Bldg. B, Austin, TX 78754-3898.) 

WRI 93-4196. ARIZONA. Simulation of ground-water flow and 
potential land subsidence, upper Santa Cruz Basin, Arizona, by R. 
T. Hanson and J. F. Benedict Prepared in cooperation with the 
City of Tucson. 1994. 52 p. (NC, Da, M, Wb; USGS, WRD, 375 
South Euclid Ave., Tucson, AZ 85719-6644; 1545 West Univer
sity Dr., Tempe, AZ 85281; 2255 North Gemini Dr., Flagstaff, AZ 
86001; and 1940 South 3rd Ave., Y urn a, AZ 85364.) 

WRI 93-4198. COLORADO. Techniques for estimating specific 
yield and specific retention from grain-size data and geophysical 
logs from clastic bedrock aquifers, by S. G. Robson. Prepared in 
cooperation with the Colorado Department of Natural Resources, 
Office of the State Engineer, and the Castle Pines Metropolitan 
District. 1993. 19 p. (NC, Da, M, Wb, U; USGS, WRD, Box 
25046, Mail Stop 415, Denver Federal Ctr., Denver, CO 80225.) 

WRI 93-4201. IDAHO. Concentrations of tritium and strontium-
90 in water from selected wells at the Idaho National Engineering 
Laboratory after purging one, two, and three borehole volumes, by 
R. C. Bartholomay. Prepared in cooperation with the U.S. De
partment of Energy. 1993. 21 p. (NC, Da, M, Wb; USGS, WRD, 
230 Collins Rd., Boise, ID 83702; and Idaho National Engineering 
Laboratory, Mail Stop 4148, Box 2230, Idaho Falls, ID 83403-
2230.) 

WRI 93-4202. MISSISSIPPI. Potentiometric-surface map of the 
Cockfield Aquifer in Mississippi, October through November 
1989, by W. T. Oakley and D. E. Burt, Jr. Prepared in cooper
ation with the Mississippi Department of Environmental Quality, 
Office of Land and Water Resources. 1994. 1 ovet-size sheet, 

scale 1:500,000 (1 inch= about 8 miles). (NC, Da, M, Wb; USGS, 
WRD, 100 West Capitol St., Suite 710, Jackson, MS 39269.) 

WRI 93-4203. NEW YORK. Determination of traveltime in the 
Delaware River, Hancock, New York, to the Delaware Water Gap 
by use of a conseiVative dye tracer, by K. E. White and T. W. 
Kratzer. Prepared in cooperation with the Delaware River Basin 
Commission. 1994. 54 p. (NC, Da, M, Wb; USGS, WRD, Great 
Valley Corporate Ctr ., 111 Great Valley Pkwy., Malvern, P A 
19355; and 840MarketSt., Lemoyne, PA 17043-1586.) 

WRI 93-4206. SOUTH DAKOTA. Determination of sediment 
thickness and volume in Lake Byron, South Dakota, using contin
uous seismic-reflection methods, May 1992, by S. K. Sando and 
S. W. Cates. Prepared in cooperation with the Beadle Conserva
tion District 1994. 17 p. (NC, Da, M, Wb, U.) 

WRI 93-4211. COLORADO. Statistical analysis of uranium-mill 
raffmate contamination in water wells in Lincoln Park, south-cen
tral Colorado, by E. R. Banta. Prepared in cooperation with the 
U.S. Environmental Protection Agency. 1994. 11 p. (NC, Da, 
M, Wb, U; USGS, WRD, Box 25046, Mail Stop 415, Denver 
Federal Ctr., Denver, CO 80225.) 

WRI 93-4212. ARIZONA. Hydrogeology and hydrologic system 
of Pinal Creek basin, Gila County, Arizona, by C. C. Neaville and 
J. G. Brown. 1994. 32 p., 1 over-size sheet, scale 1:36,000 (1 
inch = 3,000 feet). (NC, Da, M, Wb; USGS, WRD, 375 South 
Euclid Ave., Tucson, AZ 85719-6644; 1545 West University Dr., 
Tempe, AZ 85281; 2255 North Gemini Dr., Flagstaff, AZ 86001; 
and 1940 South 3rd Ave., Yuma, AZ 85364.) 

WRI 93-4213. NEW MEXICO. Methods for estimating 
streamflow at mountain fronts in southern New Mexico, by S. D. 
W altemeyer. Prepared in cooperation with the New Mexico State 
Engineer Office. 1994. 17 p. (NC, Da, M, Wb, U; USGS, WRD, 
4501 Indian School Rd. NE, Suite 200, Albuquerque, NM 87110.) 

WRI 93-4214. Application of borehole geophysics in the charac
terization of flow in fractured rocks, by F. L. Paillet. 1994. 36 
p. (NC, Da, M, Wb, U; USGS, WRD, Box 25046, Mail Stop 415, 
Denver Federal Ctr., Denver, CO 80225; and Box 25046, Mail Stop 
418, Denver Federal Ctr., Denver, CO 80225.) 

WRI 93-4215. MONTANA. Water-surface profile and flood 
boundaries for the computed 100-year flood, Muddy Creek, North
em Cheyenne Indian ReseiVation, Montana, by R. J. Omang. 
Prepared in cooperation with the Northern Cheyenne Tribe. 1994. 
1 over-size sheet, scale 1:18,000 (1 inch= about 1,500 feet). (NC, 
Da, M, Wb, U, S; USGS, WRD, Room 428 Federal Bldg., 301 
South Park Ave., Helena, MT 59626-0076; USGS, Eastern Mon
tana College, 1500 North 30th, Billings, MT 59101.) 

WRI 93-4216. MONTANA. Water-surface proftle and flood 
boundaries for the computed 100-year flood, Lame Deer Creek, 
Northern Cheyenne Indian ReseiVation, Montana, by R. J. 
Omang. Prepared in cooperation with the Northern Cheyenne 
Tribe. 1994. 1 over-size sheet, scale 1:18,000 (1 inch = about 
1,500 feet). (NC, Da, M, Wb, U, S; USGS, WRD, Room 428 
Federal Bldg., 301 South Park Ave., Helena, MT 59626-0076; 
USGS, Eastern Montana College, 1500 North 30th, Billings. MT 
59101.) 

WRI 93-4218. ARKANSAS. Water quality assessment of 
Maumelle and Winona reservoir systems, central Arkansas, May 



1989-0ctober 1992, by W. R. Green. Prepared in cooperation 
with the Little Rock Municipal Water Works. 1994. 42 p. (NC, 
Da, M, Wb; USGS, WRD, 2301 Federal Office Bldg., Little Rock, 
AR 72201.) 

WRI 93-4223. TENNESSEE. Element concentrations in growth 
rings of trees near an abandoned wood-preserving plant site at 
Jackson, Tennessee, by T. M. Yanosk:y and J. K. Carmichael. 
Prepared in cooperation with the U.S. Environmental Protection 
Agency. 1993. 68 p. (NC, Da, M, Wb; USGS, WRD, 810 Broad
way, Suite 500, Nashville, TN 37203.) 

WRI 93-4226. ARIZONA, UTAH. Geohydrology and water 
chemistry of abandoned uranium mines and radiochemistry of 
spoil-material leachate, Monument Valley and Cameron areas, 
Arizona and Utah, by S. A. Longsworth. Prepared in coopera
tion with the Navajo Nation. 1994. 43 p. (NC, Da, M, Wb; 
USGS, WRD, 375 South Euclid Ave., Tucson, AZ 85719-6644; 
1545 West University Dr., Tempe, AZ 85281; 2255 North Gemini 
Dr., Flagstaff, AZ 86001; and 1940 South 3rd Ave., Yuma, AZ 
85364.) 

WRI 93-4227. IDAHO. Geohydrology and simulation of flow and 
water levels in the aquifer system in the Mud Lake area of the 
eastern Snake River plain, eastern Idaho, by J. M. Spinazola. 
Prepared in cooperation with the Idaho Department of Water 
Resources and U.S. Department of Energy. 1993. 78 p. (NC, 
Da, M, Wb; USGS, WRD, 230 Collins Rd., Boise, ID 83702-
4520.) 

WRI 93-4228. IDAHO. Simulation of changes in water levels and 
ground-waterflow in response to water-use alternatives in the Mud 
Lake area, eastern Snake River plain, eastern Idaho, by J. M. 
Spinazola. Prepared in cooperation with the Idaho Department of 
Water Resources and U.S. Department of Energy. 1993. 29 p. 
(NC, Da, M, Wb; USGS, WRD, 230 Collins Rd., Boise, ID 
83702-4520.) 

WRI 93-4232. MINNESOTA. Sources and transport of sediment, 
nutrients, and oxygen-demanding substances in the Minnesota 
River basin, 1989-92, by G. A. Payne. Prepared in cooperation 
with the Minnesota Pollution Control Agency and the Legislative 
Commission on Minnesota Resources. 1994. 71 p. (NC, Da, M, 
Wb; USGS, WRD, 2280 Woodale Dr., Mounds View, MN 55112.) 

WRI 94-4000. MISSISSIPPI. Geomorphic response to channel 
modifications of Skuna River at the State Highway 9 crossing at 
Bruce, Calhoun County, Mississippi, by K. V. Wilson, Jr. and D. 
P. Turnipseed. Prepared in cooperation with the Mississippi De
partment ofTransportation. 1994. 43 p. (NC, Da, M, Wb; USGS, 
WRD, 100 West Capitol St., Suite 710, Jackson, MS 39269.) 

WRI 94-4001. Nonpoint and point sources of nitrogen in major 
watersheds of the United States, by L. J. Puckett. 1994. 9 p. 
(NC,Da,M, Wb; USGS, WRD,NAWQA,Mai1Stop413,National 
Ctr., Reston, VA 22092.) 

WRI 94-4004. GEORGIA. Effects of urban flood-detention reser
voirs on peak discharges in Gwinnett County, Georgia, by G. W. 
Hess and E. J. Inman. 1994. 35 p. (NC, Da, M, Wb; USGS, 
WRD, 3039 Amwiler Rd., Peachtree Business Ctr., Suite 130, 
Atlanta, GA 30360-2824.) 

WRI 94-4005. Method to identify wells that yield water that will 
be replaced by Colorado River water in Arizona, California, Ne-
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vada, and Utah, by R. P. Wilson and S. J. Owen-Joyce. Pre
pared in cooperation with the U.S. Bureau of Reclamation. 1994. 
36 p., 19 over-size sheets, scale 1:100,000 (1 inch = about 1.6 
miles). (NC, Da, M, Wb; USGS, WRD, 375 South Euclid Ave., 
Tucson, AZ 85719-6644; 1545 West University Dr., Tempe, AZ 
85281; 2255 North Gemini Dr., Flagstaff, AZ 86001; and 1940 
South 3rd Ave., Yuma, AZ 85364.) 

WRI 94-4006. COLORADO, NEW MEXICO. Sources and mi
gration pathways of natural gas in near-surface ground water 
beneath the Animas River valley, Colorado and New Mexico, by 
D. T. Chafm. Prepared in cooperation with the Colorado Oil and 
Gas Conservation Commission, La Plata County, and the Southern 
Ute Tribal Council. 1994. 56 p., 3 over-size sheets, scale 1:24,000 
(1 inch = 2,000 feet). (NC, Da, M, Wb, U; USGS, WRD, Box 
25046, Mail Stop 415, Denver Federal Ctr., Denver, CO 80225.) 

WRI 94-4007. WYOMING. Annual replenishment of bed mate
rial by sediment transport in the Wind River near Riverton, Wyo
ming, by M. L. Smalley, W. W. Emmett and A. M. Wacker. 
Prepared in cooperation with the Wyoming Department of Trans
portation. 1994. 23 p. (NC, Da, M, Wb, U; USGS, WRD, 2617 
East Lincolnway, Suite B, Cheyenne, WY 82001.) 

WRI 94-4009. MINNESOTA. Stream-aquifer interactions in the 
Straight River area, Becker and Hubbard counties, Minnesota, by 
J. R. Stark, D. S. Armstrong and D. R. Zwilling. Prepared in 
cooperation with the Minnesota Department of Natural Resources 
and the Legislative Commission on Minnesota Resources. 1994. 
83 p. '(NC, Da, M, Wb; USGS, WRD, 2280 Woodale Dr., Mounds 
View, MN 55112.) 

WRI 94-4011. NEW MEXICO. Hydrogeologic framework and 
preliminary simulation of ground-water flow in the Mimbres 
Basin, southwestern New Mexico, by R. T. Hanson, J. S. 
McLean and R. S. Miller. Prepared in cooperation with the New 
Mexico State Engineer Office. 1994. 118 p., 2 over-size sheets. 
(NC, Da, M, Wb; USGS, WRD, 4501 Indian School Rd. NE, Suite 
200, Albuquerque, NM 87110.) 

WRI 94-4014. WYOMING. Estimates of monthly streamflow 
characteristics at selected sites, Wind River and part of Bighorn 
River drainage basins, Wyoming, by J. G. Rankl, Ellen Montague 
and B. N. Lenz. Prepared in cooperation with the Shoshone 
Tribe and the Northern Arapahoe Tribe. 1994. 49 p. (NC, Da, M, 
Wb, U; USGS, WRD, 2617EastLincolnway, SuiteB, Cheyenne, 
WY 82001-5662.) 

WRI 94-4016. NORTH CAROLINA. Water-level conditions in 
the Black Creek and upper Cape Fear aquifers, 1992, in parts of 
Bladen and Robeson counties, North Carolina, by A. G. Strick
land. Prepared in cooperation with the Lumber River Council of 
Governments. 1994. 1 over-size sheet. (NC, Da, M, Wb; USGS, 
WRD, 3916 Sunset Ridge Rd., Raleigh, NC 27622.) 

WRI 94-4018. NORTH DAKOTA, SOUTH DAKOTA. Devel
opment of historic and synthesized unregulated streamflow for the 
James River in North Dakota and South Dakota, 1983-91, by D. 
G. Emerson and C. A. Niehus. Prepared in cooperation with the 
U.S. Bureau of Reclamation. 1994. 33 p., 1 over-size sheet. 
(NC, Da, M, Wb; USGS, WRD, 821 East Interstate Ave., Bis
marck, ND 58501-1199.) 

WRI 94-4019. MISSOURI. Simulation of rainfall-runoff for ba
sins in the Rolla, Missouri, area, by R. R. Holmes, Jr. and J. W. 
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East Prepared in cooperation with the City of Rolla, Public Works 
Department 1994. 24 p. (NC, Da, M, Wb; USGS, WRD, 1400 
Independence Rd., Mail Stop 200, Rolla, MO 65401.) 

WRI 94-4023. KENTUCKY. Techniques for estimating the quan
tity and quality of storm runoff from urban watersheds of Jefferson 
County, Kentucky, by R. D. Evaldi and B. L. Moore. Prepared 
in cooperation with the Louisville and Jefferson County Metropol
itan Sewer District 1994. 70 p. (NC, Da, M, Wb; USGS, WRD, 
433 National Ctr., 12201 Sunrise Valley Dr., Reston, VA 22092.) 

WRI 94-4027. Water-level changes in the High Plains Aquifer; 
predevelopment to 1992, by J. T. Dugan, T. S. McGrath and R. 
B. Zeit 1994. 56 p. (NC, Da, M, Wb; USGS, WRD, Box 25046, 
Mail Stop 415, Denver Federal Ctr., Denver, CO 80225; 4821 
Quail Crest Pl., Lawrence, KS 66049; 100 Centennial Mall North, 
Room 406, Federal Bldg., Lincoln, NE 68508; 4501 Indian School 
Rd. NE, Suite 200, Albuquerque, NM 87110-3929; 202 NW 66 
St., Bldg. 7, Oklahoma City, OK 73116; 1608 Mt. View Rd., 
Rapid City, SD 57702; 8011 Cameron Rd., Bldg. A, Austin, TX 
78754-3898; and 2617 East Lincolnway, Suite B, Cheyenne, WY 
82001.) 

WRI 94-4028. HAW All. Potential effects of the Hawaii Geother
mal Project on ground-water resources on the Island of Hawaii, by 
M. L. Sorey and E. M. Colvard. Prepared in cooperation with 
the U.S. Department of Energy. 1994. 35 p. (NC, Da, M, Wb.) 

WRI 94-4033. NEW MEXICO. Hydrogeology and aquifer test of 
the San Andres-Glorieta Aquifer on the southwest part of the Zuni 
Indian Reservation, Cibola County, New Mexico, by T. M. 
Crouch. Prepared in cooperation with the Pueblo of Zuni. 1994. 
36 p. (NC, Da, M, Wb; USGS, WRD, 4501 Indian School Rd. 
NE, Suite 200, Albuquerque, NM 87110-3929.) 

WRI 94-4045. The computer model HYDROTHERM, a three-di
mensional finite-difference model to simulate ground-water flow 
and heat transport in the temperature range of 0 to 1,200°C, by D. 
0. Hayba and S. E. Ingebritsen. 1994. 85 p. (NC, Da, M, Wb.) 

WRI 94-4046. Quality-assurance results for routine water analysis 
in U.S. Geological Survey laboratories, water year 1991, by T. J. 
Maloney,A. S. Ludtk:eandT. L. Krizman. 1994. 144p. (NC, 
Da, M, Wb, U; USGS, WRD, Branch of Quality Assurance, Box 
25046, Mail Stop 402, Denver Federal Ctr., Denver, CO 80225.) 

WRI 94-4059. PENNSYLVANIA. Water and sediment budgets 
for the stormwater-drainage channel at the Navy ShipsParts Con
trol Center near Mechanicsburg, Pennsylvania, water year 1993, 
by L. A. Reed, R. R. Durlin and Jeffrey Bender. Prepared in 
cooperation with the U.S. Department of the Navy. 1994. 57 p. 
(NC, Da, M, Wb; USGS, WRD, 840 Market St, Lemoyne, PA 
17043-1586.) 

WRI 94-4063. ARIZONA. Isotopic compositions and sources of 
nitrate in ground water from western Salt River valley, Arizona, 
by D. J. Gellenbeck. Prepared in cooperation with the Arizona 
Department of Environmental Quality. 1994. 53 p. (NC, Da, M, 
Wb; USGS, WRD, 224 West Central Pkwy., Suite 1006, Al
tamonte Springs, FL 32714; 375 South Euclid Ave., Tucson, AZ 
85719-6644; 1545 West University Dr., Tempe, AZ 85281; 2255 
North Gemini Dr., Flagstaff, AZ 68001; and 1940 South 3rd Ave., 
Yuma, AZ 85364.) 

WRI 94-4096. RHODE ISLAND. Hydrogeology and water re
sources of Block Island, Rhode Island, by A. I. V eeger and H. E. 
Johnston, with a section on Geology by B. D. Stone and L. A. 
Sirkin. Prepared in cooperation with the Town of New Shoreham, 
Rhode Island. 1994. 76 p. (NC, Da, M, Wb; USGS, WRD, 28 
Lord Rd., Suite 280, Marlborough, MA 01752.) 

WRI 94-4098. MONT ANA. Estimates of monthly streamflow 
characteristics and dominant-discharge hydrographs for selected 
sites in the lower Missouri and Little Missouri River basins in 
Montana, by Charles Parrett and D. R. Johnson. Prepared in 
cooperation with the Montana Department of Fish, Wildlife and 
Parks. 1994. 29 p. (NC, Da, M, Wb, S, U; USGS, WRD, Room 
428, Federal Bldg., 301 South Park Ave., Helena, MT 59626-0076; 
Eastern Montana Coll., 1500 North 30th, Billings, MT 59101.) 

WRI 94-4112. ILLINOIS. Measurements of leakage from Lake 
Michigan through three control structures near Chicago, Illinois, 
April-October 1993, by K. A. Oberg and A. R. Schmidt Pre
pared in cooperation with the U.S. Army Corps of Engineers. 
1994. 48 p. (NC, Da, M, Wb; USGS, WRD, 102 East Main St., 
4th Floor, Urbana, IL 61801.) 

WRI 94-4136. OHIO. Ground-water levels and directions of flow 
near the Industrial Excess Landfill, Uniontown, Ohio, March 1994, 
by D. H. Dumouchelle and E. S. Bair. Prepared in cooperation 
with the U.S. Environmental Protection Agency. 1994. 17 p., 3 
over-size sheets. (NC, Da, M, Wb.) 

WRI 94-4160. CALIFORNIA, NEVADA. Estimates of percola
tion rates and ages of water in unsaturated sediments at two Mojave 
Desert sites, California-Nevada, by D. E. Prudic. 1994. 19 p. 
(NC, Da, M, Wb, U; USGS, WRD, 6770 South Paradise, Las 
Vegas, NV 89119-3721; and333 WestNyeLane, Carson City, NV 
89706-0866.) 

OPEN-FILE REPORTS 

Open-file reports include unpublished manuscript reports, maps, and other 
materials that are made available for public consultation at depositories. They 
areanonpennanentfonnofpublicationthatmaybecitedinotherpublications 
as sources of infonnation. 

Most open-file reports are available from: U.S. Geological Survey, lnfonna
tion Services, Box 25286, Federal Center, Denver, CO 80225 (telephone: 
303-236-7476). The following listing of open-file reports is subdivided to 
show which reports are available from the Denver facility and which ones are 
not. Specific instructions for ordering and availability of reports are given 
under each sublisting. 

Open-file reports are also available for reference only, not for purchase, at 
additional locations indicated in each open-file listing. Symbols for these 
locations are defined above for water-resources investigations reports. 

Reports Available Only Through U.S. Geological Survey, 
Information Services 

Microfiche and (or) black and white paper copies of most reports may be 
obtained from: U.S. Geological Survey, Infonnation Services, Box 25286, 
Federal Center, Denver, CO 80225 (telephone 303-236-7476). When order
ing, please use the open-file number and full title. Do not mix orders for 
open-file reports with orders for other Geological Survey products. Prices for 
duplicate slides and color photographs can be obtained on request. Check or 
money order, in exact amount for open-file reports ordered, should be payable 
to Department of the Interior~USGS. Prepayment is required. No discount 
is applicable. For transmittal outside the U.S.A. (except Canada and Mexico), 



a surcharge of 25 percent of the bill should be included to cover swface 
transportation. 

OF 88-0616. MONT ANA. Geologic map of the Mount Antelope 
Quadrangle, McCone and Dawson counties, Montana, by R. B. 
Colton, J. P. McGraw and S. L. Durst. Prepared in cooperation 
with the Montana Bureau of Mines and Geology. 1994. 1 over
size sheet, scale 1:24,000 (1 inch= 2,000 feet). (NC, Da, M, U, S; 
Montana Bur. of Mines and Geol., Montana Coli. of Mineral Sci. 
and Technol., Butte, MT 59701.) 

OF 88-0622. MONT ANA. Geologic map of the Big Sheep Moun
tain NW Quadrangle, McCone and Prairie counties, Montana, by 
R. B. Colton, J. P. McGraw and S. L. Durst Prepared in co
operation with the Montana Bureau of Mines and Geology. 1994. 
1 over-size sheet, scale 1:24,000 (1 inch= 2,000 feet). (NC, Da, 
M, U, S; Montana Bur. of Mines and Geol., Montana Coli. of 
Mineral Sci. and Technol., Butte, MT 59701.) 

OF 88-0623. MONT ANA. Geologic map of the Brockway Quad
rangle, McCone County, Montana, by R. B. Colton, J. P. 
McGraw and S. L. Durst. Prepared in cooperation with the Mon
tana Bureau of Mines and Geology. 1994. 1 over-size sheet, scale 
1:24,000 (1 inch= 2,000 feet). (NC, Da, M, U, S; Montana Bur. 
of Mines and Geol., Montana Coli. of Mineral Sci. and Techno!., 
Butte, MT 59701.) 

OF 88-0628. MONTANA. Geologic map of the Deer Creek 
Church Quadrangle, Dawson County, Montana, by R. B. Colton, 
J. P. McGrawandS. L. Durst Preparedincooperationwiththe 
Montana Bureau of Mines and Geology. 1994. 1 over-size sheet, 
scale 1:24,000 (1 inch= 2,000 feet). (NC, Da, M, U, S; Montana 
Bur. of Mines and Geol., Montana Coli. of Mineral Sci. and 
Technol., Butte, MT 59701.) 

OF 88-0629. MONT ANA. Geologic map of the Circle SW Quad
rangle, McCone County, Montana, by R. B. Colton, J. P. 
McGraw and S. L. Durst Prepared in cooperation with the Mon
tana Bureau of Mines and Geology. 1994. 1 over-size sheet, scale 
1:24,000 (1 inch= 2,000 feet). (NC, Da, M, U, S; Montana Bur. 
of Mines and Geol., Montana Coli. of Mineral Sci. and Techno I., 
Butte, MT 59701.) 

OF 88-0630. MONT ANA. Geologic map of the Circle Quadran
gle, McCone County, Montana, by R. B. Colton, J. P. McGraw 
and D. K. Bozeman. Prepared in cooperation with the Montana 
Bureau of Mines and Geology. 1994. 1 over-size sheet, scale 
1:24,000 (1 inch= 2,000 feet). (NC, Da, M, U, S; Montana Bur. 
of Mines and Geol., Montana Coli. of Mineral Sci. and Techno I., 
Butte, MT 59701.) 

OF 88-0631. MONTANA. Geologic map of the Brockway NE 
Quadrangle, McCone County, Montana, by R. B. Colton, J. P. 
McGraw and S. L. Durst. Prepared in cooperation with the Mon
tana Bureau of Mines and Geology. 1994. 1 over-size sheet, scale 
1:24,000 (1 inch= 2,000 feet). (NC, Da, M, U, S; Montana Bur. 
of Mines and Geol., Montana Coli. of Mineral Sci. and Technol., 
Butte, MT 59701.) 

OF 88-0632. MONTANA. Geologic map of the Berry School 
Quadrangle, McCone and Prairie counties, Montana, by R. B. 
Colton, J. P. McGraw and D. K. Bozeman. Prepared in cooper
ation with the Montana Bureau of Mines and Geology. 1994. 1 
over-size sheet, scale 1:24,000 (1 inch= 2,000 feet). (NC, Da, M, 
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U, S; Montana Bur. of Mines and Geol., Montana Coil. of Min
eral Sci. and Technol., Butte, MT 59701.) 

OF 88-0636. MONT ANA. Geologic map of the Beauty Creek 
Quadrangle, McCone County, Montana, by R. B. Colton, l P. 
McGraw and S. L. Durst. Prepared in cooperation with the Mon
tana Bureau of Mines and Geology. 1994. 1 over-size sheet, scale 
1:24,000 (1 inch= 2,000 feet). (NC, Da, M, U, S; Montana Bur. 
ofMines and Geol., Montana Coli. of Mineral Sci. and Technol., 
Butte, MT 59701.) 

OF 89-0245. WISCONSIN. Hydrologic and water-quality data for 
the East River basin in northeastern Wisconsin, by P. E. Hughes. 
Prepared in cooperation with the Fox Valley Water Quality Plan
ning Agency. 1993. 91 p. (NC, Da, M, Wb; USGS, WRD, 6417 
Normandy Lane, Madison, WI 53719-1133.) 

OF 90-0044. Chemical sensors for volcanic gases with a compila
tion of commercial availability, by A. J. Sutton. 1990. 26 p. 
(NC, Da,M.) 

OF 90-0179. NEVADA. Ground-water conditions in Las Vegas 
Valley, Clark County, Nevada; Part IT, Hydrogeology and simula
tion of ground-water flow, by D. S. Morgan and M. D. Dettin
ger. Prepared in cooperation with the Clark County Department 
of Comprehensive Planning. 1994. 151 p., 2 over-size sheets. 
(NC, Da, M, Wb, U; USGS, WRD, 705 North PlazaSt, Room 224, 
Carson City, NV 89701; and 1500 EastTropicana, Suite 201, Las 
Vegas, NV 89132.) 

OF 90-0364. WASHINGTON, OREGON, IDAHO. Archiving of 
source code for the finite-difference flow model and the post-pro
cessors and input and output files for the Columbia Plateau Re
gional Aquifer System, Washington, Oregon, and Idaho, by A. J. 
Hansen, Jr. 1993. 9 p. (NC, Da, M, Wb; USGS, WRD, 1201 
Pacific Ave., Suite 600, Tacoma, WA 98402-4384.) 

OF 90-0394. TENNESSEE. Water-quality and well-construction 
data for selected farmstead wells in Tennessee, by M. W. Bennett, 
J. K. Carmichael and A. J. Roman-Mas. Prepared in coopera
tion with the Tennessee State Planning Office. 1993. 19 p., 1 
over-size sheet. (NC, Da, M, Wb; USGS, WRD, A-413 Federal 
Bldg., Nashville, TN37203; 1013NorthBroadway, Knoxville, TN 
37917; and AgriCenter International, 7777 Walnut Grove Blvd., 
Suite LLB2, Memphis, TN 38119.) 

OF 91-0018. Fractals and the Pareto distribution applied to petro
leum accumulation-size distributions, by R. A. Crovelli and C. 
C. Barton. 1993. 29 p. (NC, Da, M.) 

OF 91-0200. CONNECTICUT. Effects of land use on quality of 
water in stratified-drift aquifers in Connecticut, by S. J. Grady. 
1993. 87 p. (NC, Da, M, Wb; USGS, WRD, 450 Main St., Room 
525, Hartford, CT 06103-3002.) 

OF 91-0273. ARIZONA. Audio-magnetotelluric investigation at 
Turkey Creek Caldera, Chiricahua Mountains, southeastern Ari
zona; location map and data report, by R. M. Senterfit and W. D. 
Reran. 1991. 20 p. (NC, Da, M, U; Bur. of Geol. and Mineral 
Techno!., 845 North Park Ave., Tucson, AZ 85719.) 

OF 91-0298. UTAH, NEVADA, IDAHO. Landslide deposits in 
the Grouse Creek 30' x 60' Quadrangle, Utah, Nevada, and Idaho, 
by R. B. Colton. Prepared in cooperation with the Utah Geolo
gical and Mineral Survey. 1994. 5 p., 1 over-size sheet, scale 
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1:100,000 (1 inch= about 1.6 miles). (NC, Da, M, U; Utah Geol. 
Surv., 2363 Foothill Dr., Salt Lake City, UT 84109-1403.) 

OF 91-0504. VIRGIN ISLANDS. Water wells on St. Thomas, 
U.S. Virgin Islands, by J. I. Steiger and Richard Kessler. Pre
pared in cooperation with the U.S. Virgin Islands Water and 
Power Authority. 1993. 78 p. (NC, Da, M, Wb; USGS, WRD, 
Hwy. 28, km 7.2, Bldg. 652, GSA Ctr., Guaynabo, PR 00657; 
USDA Agricultural Research Station, Upper Bethlehem East Air
port Rd., Route 64, Library Bldg. 1, Christiansted, St Croix, U.S. 
Virgin Islands 00851-2210; and 45A Estate Nisky, Nisk:y Ctr., 
Suite 222, Charlotte Amalie, St. Thomas, U.S. Virgin Islands 
00802-1103.) 

OF 91-0532. WASHINGTON, OREGON, IDAHO. Modifica
tions to the modular three-dimensional finite-difference ground
water flow model used for the Columbia Plateau Regional 
Aquifer-System Analysis, Washington, Oregon, and Idaho, by A. 
J. Hansen, Jr. 1993. 83 p. (NC, Da, M, Wb; USGS, WRD, 1201 
Pacific Ave., Suite 600, Tacoma, WA 98402-4384.) 

OF 91-0571. GUAM. Typhoon Russ effects on the shoreline of 
Guam, by B. M. Richmond and B. E. Jaffe. Prepared in coop
eration with the Bureau of Planning, Government of Guam. 1991. 
39 p., 1 over-size sheet, scale 1:50,000 (1 inch= about 4,200 feet). 
(NC, Da,M.) 

OF 92-0020-H. Geological map of ophiolite complexes and asso
ciated volcanic arc and metamorphic terranes of northeastern Rus
sia, by A. J. Khanchuk, S. A. Palandzjan and I. V. Panchenko. 
Prepared in cooperation with the Russian Academy of Sciences, 
Far E~t Branch. 1994. 1 over-size sheet, scale 1:2,500,000 (1 
inch = about 40 miles). (NC, Da, M, A, S; U.S. Dep. of the 
Interior, Alaska Resource Library, 701 C St., Box 36, Anchorage, 
AK 99513; AlaskaDep. ofNaturalResources, Div. ofGeol. and 
Geophys. Surv., 794 University Ave., Suite 200, Fairbanks, AK 
99709-3645.) 

OF 92-0049. RHODE ISLAND. Generalized water-table map of 
Block Island, Rhode Island, by H. E. Johnston and A. I. Veeger. 
Prepared in cooperation with the Town of New Shoreham. 1994. 
1 over-size sheet (NC, Da, M, Wb.) 

OF 92-0117. Water resources activities of the USGS 1990, com
piled by E. T. Smith. 1993. 82 p. (NC, Da, M, Wb.) 

OF 92-0136. Guidelines for preparing a quality assurance plan for 
district offices of the U.S. Geological Survey, by L. J. Schroder 
and W. J. Shampine. 1992. 14 p. (NC, Da, M, Wb.) 

OF 92-0155. RHODE ISLAND. Hydrologic data for Block Is
land, Rhode Island, by Emily Bums. Prepared in cooperation with 
the Town of New Shoreham. 1993. 141 p., 1 over-size sheet 
(NC, Da, M, Wb; USGS, WRD, 237 John 0. Pastore Federal 
Bldg., Providence, RI 02903.) 

OF 92-0162. Integrating quality assurance in project work plans of 
the U.S. Geological Survey, by W. J. Shampine, L. M. Pope 
and M. T. Koterba. 1992. 12 p. (NC, Da, M, Wb.) 

OF 92-0171. TEXAS. Simulation of ground-water flow and the 
movement of saline water in the Hueco Bolson aquifer, El Paso, 
Texas, and adjacent areas, by G. E. Groschen. Prepared in coop
eration with the El Paso Water Utilities-Public Service Board, 
Texas Water Development Board, and· U.S. Department of De-

fense. 1994. 87 p. (NC, Da, M, Wb; USGS, WRD, 8011 Cam
eron Rd., Austin, TX 78753.) 

OF 92-0201. NEVADA. Water permeability and related rock 
properties measured on core samples from the Yucca Mountain 

· USW GU-3/G-3 and USW G-4 boreholes, Nevada Test Site, 
Nevada, by L. A. Anderson. 1993. 38 p. (NC, Da, M, U; Ne
vada Bur. ofMinesandGeol., Univ. ofNevada-Reno,Reno,NV 
89557-0088.) 

OF 92-0259. UTAH. Analyticalresultsandsamplelocalitymapof 
stream-sediment and heavy-mineral-concentrate samples from the 
Deep Creek Mountains Wilderness Study Area, Juab and Tooele 
counties, Utah, by B. F. Arbogast, P. L. Hageman, R. H. Hill, 
D. L. Fey and D. R. Zimbelman. 1993. 22 p., 1 over-size sheet, 
scale 1:50,000 (1 inch = about 4,200 feet). (NC, Da, M, U; Utah 
Geol. Surv., 2363 Foothill Dr., Salt Lake City, UT 84109-1403.) 

OF 92-0272. CALIFORNIA. San Francisco Bay area, California, 
earthquake faults; the BASIX, by D. V. Prose. 1994. 2 p., 1 
VHS videotape. (NC, Da, M; California Dep. of Conservation, 
Div. of Mines and Geol., Mail Stop 14-34, Library, 801 K St., 
Sacramento, CA 95814-3532; 185 Berry St, Suite 3600, San 
Francisco, CA 94107-1728; and State Office Bldg., 107 South 
Broadway, Los Angeles, CA 90012.) 

To obtain professional formats, contact Mike Moore, U.S. Geo
logical Survey Photo Library, Mail Stop 955, Menlo Park, CA 
94025-3591. 

OF 92-0288. ARKANSAS. Mineralogical and chemical composi
tion of samples from the Christy vanadium-titanium deposit, Hot 
Spring County, Arkansas, by G. N. Breit, C. A. Rice, D. L. 
Fey and W. J. Sadler. 1992. 41 p. (NC, Da, M; Arkansas Geol. 
Commission, 3815 West Roosevelt Rd., Little Rock, AR 72204.) 

OF 92-0358. HYDRO; a BASIC program and user's guide to 
model a recorded hydro graph of a debris flow using two different 
solutions for kinematic wave theory, by M. Arattano, S. H. Can
non and P. S. Powers. 1994. 24p. (NC, Da, M.) 

OF 92-0368-A. NEVADA, CALIFORNIA. Bibliography for 
Triassic and Jurassic magmatic arc, western Nevada and eastern 
California, compiled by Verne Beardslee and Howard McCarthy. 
1993. 63 p. (NC, Da, M, U; Chlifornia Dep. of Conservation, 
Div. of Mines and Geol., Mail Stop 14-34, Library, 801 K St., 
Sacramento, CA 95814-3532; 185 Berry St, Suite 3600, San 
Francisco, CA 94107-1728; and State Office Bldg., 107 South 
Broadway, Los Angeles, CA 90012; Nevada Bur. of Mines and 
Geol., Univ. of Nevada, Reno, NV 89557.) 

OF 92-0368-B. NEVADA, CALIFORNIA. Bibliography for 
Triassic and Jurassic magmatic arc, western Nevada and eastern 
California, compiled by Verne Beardslee and Howard McCarthy. 
1993. One 5 1/4 inch diskette. (NC, Da, M, U; California Dep. 
of Conservation Div. of Mines and Geol., Mail Stop14-34, Li
brary, 801 K St, Ca 95814-3532; 185 Berry St, Suite 3600, San 
Francisco, CA 94107-1728; and State Office Bldg., 107 South 
Broadway, Los Angeles, CA 90012; Nevada Bur. of Mines and 
Geol., Univ. of Nevada, Reno, NV 89557.) 

The bibliography is complete in three formats on this disk: 
ref.dlm, ref.wpd, and ref.asc. Each of these ftles has a complete 
bibliographic reference including author, date of publication, 
title, and source. The ftle ref.dlm is an AS CIT ftle with these four 



fields delimited by quotation marks and separated by commas. 
This format is appropriate for entry of these data into another 
program. This format can be viewed with any word processor 
or by the DOS command type ref.dlm/more. The ftle ref. wpd is 
a WordPerfect 5.1 fJ.le formatted in a normal bibliographic 
reference list. WordPerfect 5.1 is required to use this ftle. The 
file ref.asc is an ASCIT ftle formatted to print like a normal 
bibliographic reference list This format might be useful to 
simply print a paper copy of the ftle; use the DOS command print 
ref.asc. Because of carriage returns at the ends of lines, but 
within a reference, this ftle is difficult to use. 

OF 92-0393. Lead-isotopic characteristics of the Cracow-Silesia 
Zn-Pb ores, southern Poland, by S. E. Church and R. B. 
Vaughn. 1992. 16 p. (NC, Da. M.) 

OF 92-0398. NEVADA. Preliminary geologic map of the Antler 
Peak 7.5 minute Quadrangle, Lander County, Nevada, by J. L. 
Doebrich. Prepared in cooperation with the Nevada Bureau of 
Mines and Geology. 1993. 12 p., 1 oversize sheet, scale 1:24,000 
(1 inch= 2,000 feet). (NC, Da, M, U; Nevada Bur. of Mines and 
Geol., Univ. ofNevada, Reno, NV 89557.) 

OF 92-0431-A. NEVADA, UTAH. Principalfactsforabout2,800 
gravity stations on the Ely 1 o by 2o Quadrangle, Nevada and Utah, 
by D. A. Ponce. 1992. 43 p. (NC, Da, M, U; Nevada Bur. of 
Mines and Geol., Univ. of Nevada, Reno, NV 89557; Utah Geol. 
Surv., 2363 Foothill Dr., Salt Lake City, UT 84109-1491.) 

OF 92-0431-B. NEVADA, UTAH. Principal facts for about 2,800 
gravity stations on the Ely 1 o by 2° Quadrangle, Nevada and Utah, 
by D. A. Ponce. 1992. One 3 1/2 inch diskette. (NC, Da, M, U; 
Nevada Bur. of Mines and Geol., Univ. of Nevada, Reno, NV 
89557; Utah Geol. Surv., 2363 Foothill Dr., Salt Lake City, UT 
84109-1491.) 

The data described in this report are available on a 3 1/2 inch, 
high-density, and double-sided diskette formatted for IBM per
sonal computers. The diskette requires the following hardware: 
(1) an IBM personal computer or compatible computer running 
PC or MS-DOS, and (2) a double-sided high-density disk drive. 

OF 92-0435. CALIFORNIA. Lorna Prieta, California, earth
quake; video images, by D. V. Prose. 1994. 4p., 1 VHS video
tape. (NC, Da, M; California Dep. of Conservation, Div. of 
Mines and Geol., Mail Stop 14-34, Library, 801 K St., Sacramento, 
CA 95814-3532; 185 Berry St., Suite 3600, San Francisco, CA 
94107-1728; and State Office Bldg., 107 South Broadway, Los 
Angeles, CA 90012.) 

To obtain professional formats, contact Mike Moore, U.S. Geo
logical Survey Photo Library, Mail Stop 955, Menlo Park, CA 
94025-3591. 

OF 92-0467. ILLINOIS, INDIANA, WISCONSIN. Surface
water-quality assessment of the upper Illinois River basin in 
Illinois, Indiana, and Wisconsin; data on manmade nonagricultural 
volatile and semivolatile organic chemicals in water, May 1988 
through March 1990, by F. A. Fitzpatrick and J. A. Colman. 
1993. 70 p. (NC, Da, M, Wb; USGS, WRD, 102 East Main St., 
4th Floor, Urbana, IL 61801.) 

OF 92-0499. Quality-assurance plan for the collection and process
ing of sediment data by the U.S. Geological Survey, Water Re
sources Division, by J. M. Knott, G. D. Glysson, B. A. Malo 
and L. J. Schroder. 1993. 18 p. (NC, Da, M, Wb.) 
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OF 92-0563. WASHINGTON. Geologic map of the Sasquatch 
Steps ar~ north flank of Mount St. Helens, Washington, by B. 
P. Hausback. 1992. 20 p., 2 over-size sheets, scale 1:4,000 (1 
inch= about 350 feet). (NC, Da, M, S; Washington DNR/Div. of 
Geol. and Earth Resources Library, 1111 Washington St. SE, 
Olympia, WA 98501.) 

OF 92-0631. NEW JERSEY. Records of wells, exploratory bore
holes, and ground-water quality, Atlantic County and vicinity, 
New Jersey, by G. J. Barton, D. A. Storck and G. N. 
Paulachok. Prepared in cooperation with the New Jersey Depart
ment of Environmental Protection and Energy. 1993. 95 p., 1 
over-size sheet. (NC, Da, M, Wb; USGS, WRD, Mountain View 
Office Park, 810 Bear Tavern Rd., Suite 206, West Trenton, NJ 
08628.) 

OF 92-0642. OKLAHOMA. Ground-water-quality assessment of 
the Central Oklahoma Aquifer, Oklahoma; geochemical and goo
hydrologic investigations, by D. L. Parkhurst, S. C. Christen
son and G. N. Breit. 1993. 113 p. (NC, Da, M, Wb.) 

OF 92-0650. NEVADA. Micrometeorological measurements at 
Ash Meadows and Com Creek springs, Nye and Clark counties, 
Nevada, 1986-87, by M. J. Johnson and Alex Pupacko. 1992. 
46 p., three 3 1/2 inch DS/HD IBM compatible diskettes. (NC, Da, 
M, Wb, U; USGS, WRD, 333 West Nye Lane, Carson City, NV 
89706; and 6770 South Paradise Rd., Las Vegas, NV 89119.) 

OF 92-0702. CALIFORNIA. Isostatic residual gravity map of the 
Palm Springs 1:100,000-scale Quadrangle, California, by D. A. 
Ponce and V. E. Langenheim. 1992. 1 over-size sheet, scale 
1:100,000 (1 inch= about 1.6 miles). (NC, Da, M; California Dep. 
of Conservation, Div. of Mines and Geol., Mail Stop 14-34, 
Library, 801 K St., Sacramento, CA 95814-3532; 185 Berry St., 
Suite 3600, San Francisco, CA 94107-1728; and State Office 
Bldg., 107 South Broadway, Los Angeles, CA 90012.) 

OF 92-0718. COLORADO. Measured sections of the Cambrian 
Sawatch Quartzite and Peerless Formation, and the lower part of 
the Ordovician Manitou Formation, Manitou Springs area, Front 
Range of Colorado, by T. S. Dyman and R. R. Charpentier. 
1992. 8 p., 1 over-size sheet. (NC, Da, M, U; Vicki J. Cowart, 
Colorado Geol. Surv., 1313 Sherman St., Room 715, Denver, CO 
80203; Donald Fawcett, Office of the State Engineer, Ground 
Water Sect., 1313 Sherman St., Room 818, Denver, CO 80203.) 

OF 93-0009. WEST VIRGINIA. Preliminary bedrock geology of 
parts of the Burlington, Headsville, Old Fields, Romney, and 
Springfield quadrangles, Grant, Hampshire, Hardy, and Mineral 
counties, West Virginia, by R. A. Parker and T. D. Heibel. 
1993. 6 over-size sheets. (NC, Da, M.) 

OF 93-0030. WASHINGTON. Surface-water-quality assessment 
of theY akima River basin in Washington; analysis of major and 
minor elements in fme-grained streambed sediment, 1987, by G. 
J. Fuhrer,S. W. McKenzie,J. F. Rinella,R. F. Sanzoloneand 
K. A. Skach. 1993. (NC, Da, M, Wb.) 

OF 93-0038. MASSACHUSETTS. Estimation of low-flow dura
tion discharges in Massachusetts, by K. G. Ries, Ill. Prepared in 
cooperation with the Massachusetts Department of Environmental 
Management, Office of Water Resources. 1993. 59 p. (NC, Da, 
M, Wb; USGS, WRD, 28 Lord Rd., Suite 280, Marlborough, MA 
01752.) 
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OF 93-0041. ARIZONA. Channel change on the Santa Cruz 
River, Pima County, Arizona, 1936-86, by J. T. Parker. Prepared 
in cooperation with the Pima County Department ofTransportation 
and Flood Control District 1993. 65 p. (NC, Da, M, Wb; USGS, 
WRD, 375 South Euclid Ave., Tucson, AZ 85719; 1545 West 
University Dr., Tempe, AZ 85281; 1940 South 3rd Ave., Yuma, 
AZ 85364; and 2255 North Gemini Dr., Bldg. 3, Flagstaff, AZ 
86001.) 

OF 93-0051. KANSAS, NEBRASKA. Surface-water-quality as
sessment of the lower Kansas River basin, Kansas and Nebraska; 
project data, November 1986 through Apri11990, by J. D. Fallon 
and J. A. McChesney. 1993. 594 p. (NC, Da, M, Wb; USGS, 
WRD, 4821 Quail Crest Pl., Lawrence, KS 66049-3839; Room 406 
Federal Bldg., Lincoln, NE 68508; and 206 Fulton Terrace, Garden 
City, KS 67846.) 

OF 93-0060. NEVADA. Geohydrologic data from test hole USW 
UZ-6s, Yucca Mountain, Nye County, Nevada, by C. L. Loskot. 
Prepared in cooperation with the U.S. Department of Energy. 
1993. 25 p. (NC, Da, M, Wb.) 

OF 93-0063. OREGON. Statistical summaries of streamflow data 
in Oregon; Volume 2, Annual low and high flow and instantaneous 
peak flow, by R. E. Wellman, J. M. Gordon and R. L. Moffatt. 
Prepared in cooperation with the Oregon Water Resources Depart
ment. 1993. 406 p., 1 over-size sheet, scale 1:750,000 (1 inch= 
about 12 miles). (NC, Da, M, Wb.) 

OF 93-0074. Documentation of a multiple-technique computer 
program for plotting major-ion composition of natural waters, by 
L. I. Briel. 1993. 88 p. (NC, Da, M, Wb.) 

OF 93-0075. TEXAS. Approximate altitude of water levels in 
wells completed in the Chicot and Evangeline aquifers in the 
Houston area, Texas, January-February, 1991, by D. L. Barbie, 
M. C. Kasmarck and AI Campodonico. Prepared in cooperation 
with the City of Houston and the Harris-Galveston Coastal Subsi
dence District. 1993. 2 over-size sheets. (NC, Da, M, Wb; 
USGS, WRD, 8011 Cameron Rd., Bldg. A, Austin, TX 78754-
3898.) 

OF 93-0077. WESTVIRGINIA. FloodcharacteristicsfortheNew 
River in !he New River Gorge National River, West Virginia, by 
J. B. Wiley and M. K. Cunningham. Prepared in cooperation 
with the U.S. National Park Service. 1994. 96 p. (NC, Da, M, 
Wb; USGS, WRD, 603 Morris St., Charleston, WV 25301.) 

OF 93-0078. NORTH CAROLINA. Hydrologic and water-qual
ity data in selected agricultural drainages in Beaufort and Hyde 
counties, North Carolina, 1990-92, by M. W. Treece, Jr. Pre
pared in cooperation with the North Carolina Department of Envi
ronment, Health, and Natural Resources. 1993. 98 p. (NC, Da, 
M,Wb.) 

OF 93-0080. MINNESOTA. Ground-water quality at the Man
agement Systems Evaluation Area near Princeton, Minnesota, 
1991-92, by M. K. Landon, G. N. Delin, J. A. Lamb and Lei 
Guo. 1993. 2 p. (NC, Da, M, Wb, A, S, U.) (Water fact sheet.) 

OF 93-0082. HAW All. Ground water in Kilauea Volcano and ad
jacent areas of Mauna Loa Volcano, Island of Hawaii, by K. J. 
Takasaki. 1993. 28 p. (NC, Da, M, Wb.) 

OF 93-0088. INDIANA. Quality-assurance plan for the U.S. 
Geological Survey-Indiana District Water-Use Program, by D. V. 

Arvin. 1993. 31 p. (NC, Da, M, Wb; USGS, WRD, 5957 Lake
side Blvd., Indianapolis, IN 46278.) 

OF 93-0093. VIRGINIA. Ground-water concerns for the Eastern 
Shore, Virginia, by D. L. Richardson. Prepared in cooperation 
with the Virginia Department of Environmental Quality and the 
counties of Accomack and Northampton. 1993. 4 p. (NC, Da, M, 
Wb, A, S.) (Water-resources notes.) 

OF 93-0099. KANSAS. Description of water-resource-related 
data compiled for Reno County, south-central Kansas, by C. V. 
Hansen. Prepared in cooperation with the Reno County Health 
Department. 1993. 27 p. (NC, Da, M, Wb; USGS, WRD, 4821 
Quail Crest Pl., Lawrence, KS 66049-3839; and 206 Fulton Ter
race, Garden City, KS 67846.) 

OF 93-0103. MICHIGAN. Oxygen-isotope, X-ray-diffraction, 
and scanning-electron-microscope examinations of authigenic
layer-silicate minerals from Mississippian and Pennsylvanian 
sandstones in the Michigan Basin, by K. F. Zacharias, D. F. 
Sibley, D. B. Westjohn and T. L. Weaver. 1993. 15 p. 

OF 93-0105. A guide to the design of surface-water-quality studies, 
by R. C. Averett and L. J. Schroder. 1994. 39 p. (NC, Da, M, 
Wb.) 

OF 93-0108. UTAH. Selected hydrologic data for southern Utah 
and Goshen valleys, Utah, 1890-1992, by B. J. Stolp, M. J. 
Drumiler and L. E. Brooks. Prepared in cooperation with the 
Utah Department ofNatural Resources, Division of Water Rights. 
1993. 110 p., 1 over-size sheet (NC, Da, M, Wb, U.) 

OF 93-0110. OKLAHOMA. Land-use and ground-water data, 
Cheyenne-Arapaho Tribes, Concho Reserve, Canadian County, 
Oklahoma, by D. L. Bergman and M. E. Savoca. Prepared in 
cooperation with the Cheyenne-Arapaho Tribes, Public Works 
Department. 1993. 2 over-size sheets, scale 1:24,000 (1 inch= 
2,000 feet). (NC, Da, M, Wb.) 

OF 93-0116. KANSAS. Description of water-resource-related 
data compiled for Harvey County, south-central Kansas, by C. V. 
Hansen. Prepared in cooperation with the Harvey County Health 
Department 1993. 29 p. (NC, Da, M, Wb; USGS, WRD, 4821 
Quail Crest Pl., Lawrence, KS 66049-3839; and 206 Fulton Ter
race, Garden City, KS 67846.) 

OF 93-0118. WISCONSIN. Water use in Wisconsin, 1990, by B. 
R. Ellefson, T. J. Sabin andJ. T. Krohelski. 1993. 1 over-size 
sheet. (NC, Da, M, Wb; USGS, WRD, 6417 Normandy Lane, 
Madison, WI 53719-1133.) 

OF 93-0121. WEST VIRGINIA. Traveltime and dispersion data, 
including associated discharge and water-surface elevation data, 
Kanawha River, West Virginia, 1991, by J. B. Wiley. Prepared 
in cooperation with the Virginia Environmental Endowment, Mar
shall University Research Corporation, and the West Virginia 
Department of Environmental Protection. 1993. 31 p. (NC, Da, 
M, Wb; USGS, WRD, 603 Morris St., Charleston, WV 25301.) 

OF 93-0126. IDAHO. Concentrations of 23 trace elements in 
ground water and surface water at and near the Idaho National 
Engineering Laboratory, Idaho, 1988-91, by M. J. Liszewski and 
L. J. Mann. Prepared in cooperation with the U.S. Department 
of Energy. 1993. 44 p. (NC, Da, M, Wb; USGS, WRD, 230 
Collins Rd., Boise, ID 83702; and Idaho National Engineering 
Laboratory, CF-690, Room 164, Idaho Falls, ID 83403.) 



OF 93-0130. TEXAS, MINNESOTA, ILLINOIS. Techniques for 
detecting effects of urban and rural land-use practices on stream
water chemistry in selected watersheds in Texas, Minnesota, and 
illinois, by J. F. Walker. Prepared in cooperation with the Wis
consin Department of Natural Resources. 1993. 16 p. (NC, Da, 
M, Wb; USGS, WRD, 6417Normandy Lane, Madison, WI53719-
1133.) 

OF 93-0131. MONT ANA. Quality assurance for laboratory anal
ysis of suspended-sediment samples by the U.S. Geological Sur
vey in Montana, by J. H. Lambing and K. A. Dodge. 1993. 34 
p. (NC, Da, M, Wb, U, S; USGS, WRD, Room 428 Federal Bldg., 
301 South Park Ave., Helena, MT 59626-0076.) 

OF 93-0132. WISCONSIN. Concentrations and loads of poly
chlorinated biphenyls in major tributaries entering Green Bay, 
Lake Michigan, 1989-90, by L. B. House, P. E. Hughes and R. 
J. Waschbusch. Prepared in cooperation with the U.S. Environ
mental Protection Agency, Great Lakes National Program Office, 
and the Wisconsin Department ofNatural Resources. 1993. 41 p. 
(NC, Da, M, Wb; USGS, WRD, 6417 Normandy Lane, Madison, 
WI 53719-1133.) 

OF 93-0133. INDIANA. A summary of pesticides in ground
water data collected by government agencies in Indiana, December 
1985 to April 1991, by M. R. Risch. Prepared in cooperation 
with the Indiana Department of Environmental Management 
1994. 30 p. (NC, Da, M, Wb; USGS, WRD, 5957 Lakeside Blvd., 
Indianapolis, IN 46278-1996.) 

OF 93-0134. FLORIDA. Public-supply water use in Florida, 
1990, by R. L. Marella. Prepared in cooperation with the Florida 
Department of Environmental Regulation, Northwest Florida 
Water Management District, St. Johns River Water Management 
District, South Florida Water Management District, Southwest 
Florida Water Management District, and the Suwannee River 
Water Management District 1993. 46 p. (NC, Da, M, Wb.) 

OF 93-0135. OHIO. Estimation of peak-frequencyrelations, flood 
hydro graphs, and volume-duration-frequency relations of ungaged 
small urban streams in Ohio, by J. M. Sherwood. Prepared in 
cooperation with the Ohio Department of Transportation and the 
U.S. Department of Transportation, Federal Highway Adminis
tration. 1993. 53 p. (NC, Da, M, Wb; USGS, WRD, 975 West 
3rd Ave., Columbus, OH 43212.) 

OF 93-0143. MINNESOTA. Aquatic macrophytes and selected 
physical properties of Shingobee and Williams lakes, Minnesota, 
1991-92, by V. P. Carter, P. T. Gammon, D. 0. Rosenberry 
and Michael Turtora. 1993. 41 p. (NC, Da, M, Wb.) 

OF 93-0145. CALIFORNIA. Activities of the Water Resources 
Division, California District, fiScal year 1992, compiled by M. L. 
DeBortoli. 1993. 89 p. (NC, Da, M, Wb; USGS, WRD, Federal 
Bldg., Room W-2233, 2800Cottage Way, Sacramento, CA 95825; 
and 5735 Kearny Villa Rd., Suite 0, San Diego, CA 92123.) 

OF 93-0147. Use of a geographic information system to identify 
abandoned wells, by S. K. Predmore. 1993. 1 over-size sheet 
(NC, Da, M, Wb; USGS, WRD, Federal Bldg., Room W-2233, 
2800 Cottage Way, Sacramento, CA 95825; and5735 Kearny Villa 
Rd., Suite 0, San Diego, CA 92123.) 

OF 93-0151. MONT ANA. Water-resources activities of the U.S. 
Geological Survey in Montana, October 1991 through September 
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1993, compiled by K. S. Midtlyng and C. J. Harksen. Prepared 
in cooperation with the State of Montana and other agencies. 
1993. 80 p. (NC, Da, M, Wb.) 

OF 93-0152. PENNSYLVANIA. Water-resources investigations 
in Pennsylvania; programs and activities of the U.S. Geological 
Survey, 1993, compiled by L. 0. McLanahan. 1993. 74 p. 
(NC, Da, M, Wb; USGS, WRD, 840 Market St, Lemoyne, PA 
17043-1586; Great Valley Corporate Ctr ., 111 Great Valley Pkwy., 
Malvern, PA 19355; and Room 2204 Federal Bldg., 1000 Liberty 
Ave., Pittsburgh, PA 15222.) 

OF 93-0157. KENTUCKY. Water resources activities in Ken
tucky, 1993-94,compiled byL. S. MaglothinandR. W. Forbes. 
1994. 61 p. (NC, Da, M, Wb.) 

OF 93-0158. Trihalomethane and nonpurgeable total organic ha
lide formation potentials for the Mississippi River and some of its 
tributaries, June-August 1991, by R. E. Rathbun and L. M. 
Bishop. 1993. 57 p. (NC, Da, M, Wb.) 

OF 93-0159. MASSACHUSETIS. Particle-tracking analysis of 
contributing areas of public-supply wells in simple and complex 
flow systems, Cape Cod, Massachusetts, by P. M. Barlow. 1994. 
68 p. (NC, Da, M, Wb; USGS, WRD, 28 Lord Rd., Suite 280, 
Marlborough, MA 01752.) 

OF 93-0164. MINNESOTA. Selected basin characteristics and 
water-quality data of the Minnesota River basin, by T. A. 
Winterstein, G. A. Payne, R. A. Miller and J. R. Stark. Pre
pared in cooperation with the Minnesota Pollution Control Agency 
and the Legislative Commission on Minnesota Resources. 1993. 
100 p. (NC, Da, M, Wb; USGS, WRD, 2280 Woodale Dr., 
Mounds View, MN 55112.) 

OF 93-0165. ARIZONA. Activities of the Water Resources Divi
sion in Arizona, 1986-91, compiled by L. M. Spicer and E. K. 
VandeVanter. 1993. 144p. (NC, Da, M, Wb; USGS, WRD, 375 
South Euclid Ave., Tucson, AZ 85719; 1545 West University Dr., 
Tempe, AZ 85281; 1940 South 3rd Ave., Yuma, AZ 85364; and 
2255 North Gemini Dr., Flagstaff, AZ 86001.) 

OF 93-0168. MONTANA. Estimation of unit hydrographs for 
large floods at ungaged sites in Montana, by S. R. Holnbeck and 
Charles Parrett. Prepared in cooperation with the Montana Depart
ment of Natural Resources and Conservation. 1993. 69 p. (NC, 
Da, M, Wb, U, S; USGS, WRD, Room 428 Federal Bldg., 301 
South Park Ave., Helena, MT 59626-0076; and Eastern Montana 
Coll., 1500 North 30th, Billings, MT 59101.) 

OF 93-0169. MARYLAND. Data on the quantity and chemical 
quality of precipitation, Catoctin Mountain, north-central Mary
land, 1982-91, by K. C. Rice, M. M. Kennedy, 0. P. Bricker 
and C. A. Donnelly. Prepared in cooperation with the National 
Acid Precipitation Assessment Program, Maryland Department of 
the Environment, and Maryland Department ofNatural Resources. 
1993. 47 p. (NC, Da, M, Wb.) 

OF 93-0170 .. NEVADA, UTAH. Conceptual evaluation of re
gional ground-water flow in the carbonate-rock province of the 
Great Basin, Nevada, Utah, and adjacent states, by D. E. Prudic, 
J. R. Harrill and T. J. Burbey. 1993. 103 p. (NC, Da, M, Wb, 
U; USGS, WRD, 333 West Nye Lane, Room 203, Carson City, 
NV 89706; 6770 South Paradise Rd., Las Vegas, NV 89119; and 
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P.O. Box 1044, Room 208 Federal Bldg., 275 3rd St., Elko, NV 
89801.) 

OF 93-0172. WISCONSIN. Water quality of an urban wet deten
tion pond in Madison, Wisconsin, 1987-88, by L. B. House, R. 
J. Waschbusch and P. E. Hughes. Prepared in cooperation with 
the Wisconsin Department of Natural Resources. 1993. 57 p. 
(NC, Da, M, Wb; USGS, WRD, 6417 Normandy Lane, Madison, 
WI 53719-1133.) 

OF 93-0174. ARIZONA. Streamflow and sediment-transport 
data, Colorado River and three tributaries in Grand Canyon, Ari
zona, 1983 and 1985-86, by W. B. Garrett, E. K. van de V anter 
and J. B. Graf. 1993. 624 p. (NC, Da, M, Wb; USGS, WRD, 
375 South Euclid Ave., Tucson, AZ 85719; 1545 West University 
Dr., Tempe, AZ 85281; 1940 South 3rd Ave., Yuma, AZ 85364; 
and 2255 North Gemini Dr., Flagstaff, AZ 86001.) 

OF 93-0175. Water-Resources Division handbook for employees, 
by J. H. Green. 1993. 68 p. (NC, Da, M, Wb.) 

OF 93-0176-A. A manual for the installation of bench marks on 
active volcanoes, by M. P. Doukas. 1993. One VHS video tape. 
(NC,Da,M.) 

OF 93-0176-B. A manual for the installation of bench marks on 
active volcanoes, by M. P. Doukas. 1993. 33 p. (NC, Da, M.) 

OF 93-0239. Coal in Latin America, 1992; Uruguay, Argentina, 
Chile, Peru, Ecuador, Colombia, Venezuela, Brazil, and Bolivia, 
by J. N. Weaver. 1993. 60p. (NC, Da, M.) 

OF 93-0246. CALIFORNIA. Isostatic residual gravity map of the 
Borrego Valley 1:100,000 Quadrangle, California, by V. E. 
Langenheim and R. C. Jachens. 1993. 1 over-size sheet, scale 
1:100,000 (1 inch= 1.6 miles). (NC, Da, M; California Dep. of 
Conservation, Div. of Mines and Geol., Mail Stop 14-34, Library, 
801 K St., Sacramento, CA 95814-3532; 185 Berry St., Suite 3600, 
San Francisco, CA 94107-1728; and State Office Bldg., 107 South 
Broadway, Los Angeles, CA 90012.) 

OF 93-0247. CALIFORNIA. Isostatic residual gravity map of the 
Oceanside 1:1 00,000-scale Quadrangle, California, by V. E. 
Langenheim and R. C. Jachens. 1993. 1 over-size sheet, scale 
1:100,000 (1 inch= 1.6 miles). (NC, Da, M; California Dep. of 
Conservation, Div. of Mines and Geol., Mail Stop 14-34, Library, 
801 K St., Sacramento, CA 95814-3532; 185 Berry St., Suite 3600, 
San Francisco, CA 94107-1728; and State Office Bldg., 107 South 
Broadway, Los Angeles, CA 90012.) 

OF 93-0261. XDETECT version 3.18 user's reference guide, by J. 
A. Rogers. 1993. 26 p., one 3 1/2 inch diskette. (NC, Da, M.) 

OF 93-0265. ALASKA. Data report for the 1990 seismic reflec
tion/refraction experiment in the Brooks Range, Arctic Alaska, by 
J. M. Murphy, G. S. Puis, A. R. Levander, W. J. Lutter, E. 
E. Criley, S. A. Heruys, Isa Asudeh and J. C. Fowler. 1993. 
128 p. (NC, Da, M, A, S; U.S. Dep. of the Interior, Alaska 
Resource Library, 701 C St., Box 36, Anchorage, AK 99513; 
Alaska Dep. of Natural Resources, Div. of Geol. and Geophys. 
Surv., 794 University Ave., Suite 200, Fairbanks, AK 99709-
3645.) 

OF 93-0275. ALASKA. GradeandtonnagemodelofporphyryCu 
deposits in British Columbia, Canada, and Alaska, U.S .A., by W. 
D. MenzieandD. A. Singer. 1993. 9p. (NC,Da,A,S,M;U.S. 

Dep. of the Interior, Alaska Resource Library, 701 C St., Anchor
age, AK 99513.) 

OF 93-0283. CALIFORNIA. Aeromagnetic map of the Borrego 
Valley 1:100,000 scale Quadrangle, California, by R. C. Jachens. 
1993. 1 over-size sheet, scale 1:100,000 (1 inch= about 1.6 miles). 
(NC, Da, M; CaliforniaDep. of Conservation, Div. of Mines and 
Geol., Mail Stop 14-34, Library, 801 K St., Sacramento, CA 
95814-3532; 185 Berry St., Suite 3600, San Francisco, CA 94107-
1728; and State Office Bldg., 107 South Broadway, Los Angeles, 
CA 90012.) 

OF 93-0288. MISSOURI, ILLINOIS. Map showing surficial ge
ology of the St. Louis 30 x 60 minute Quadrangle, compiled by 
A. P. Schultz. 1993. 6 p., 1 over-size sheet, scale 1:100,000 (1 
inch= about 1.6 miles). (NC, Da, M; Dep. of Natural Resources, 
Div. of Geol. and Land Surv., 111 Fairgrounds Rd., P.O. Box 
250, Rolla, MO 65401.) 

OF 93-0292-A. Geologic radon potential of EPA Region 1; Con
necticut, Maine, Massachusetts, New Hampshire, Rhode Island, 
and Vermont, edited by R. R. Schumann. Prepared in coopera
tion with the U.S. Environmental Protection Agency. 1993. 245 
p. (NC, Da, M; Connecticut Geol. and Natural History Surv ., 
Natural Resource Ctr ., 165 Capitol Ave., Room 553, Hartford, CT 
06106; Maine Geol. Surv., Dep. of Conservation, State House, 
Station 22, Augusta, ME 04333; Coastal Zone Management, 100 
Cambridge St., 20th Floor, Boston, MA 02202; Dep. of Resources 
and Economic Dev., 117 James Hall, Univ. of New Hampshire, 
Durham, NH 03824; Dep. of Geol., Green Hall, Univ. of Rhode 
Island, Kingston, RI 02881; Office of the State Geologist. 103 
South Main St., Center Bldg., Waterbury, VT 05676.) 

1. The USGS/EPA state radon potential assessments; an intro
duction, by L. C. Gundersen, R. R. Schumann and S. W. 
White. p. 1-35. 

2. EPA Region 1 geologic radon potential summary, by L. C. 
Gundersen, R. R. Schumann and S. L. Szarzi. p. 36-46. 

3. Preliminary geologic radon potential assessment of Connect
icut, by L. C. Gundersen and R. R. Schumann. p. 47-82. 

4. Preliminary geologic radon potential assessmentofMaine, by 
L. C. Gundersen and R. R. Schumann. p. 83-122. 

5. Preliminary geologic radon potential assessment of Massa
chusetts, by R. R. Schumann and L. C. Gundersen. p. 123-
156. 

6. Preliminary geologic radon potential assessment of New 
Hampshire, by L. C. Gundersen and R. R. Schumann. p. 
157-190. 

7. Preliminary geologic radon potential assessment of Rhode 
Island, by L. C. Gundersen and R. R. Schumann. p. 191-
218. 

8. Preliminary geologic radon potential assessment of Vermont, 
by L. C. Gundersen and R. R. Schumann. p. 219-245. 

OF 93-0292-B. NEW JERSEY, NEW YORK. Geologicradonpo
tential of EPA Region 2; New Jersey and New York, edited by R. 
R. Schumann. Prepared in cooperation with the U.S. Environ
mental Protection Agency. 1993. 131 p. (NC, Da, M; New Jer
sey Geol. Surv ., Div. of Water Resources, CN-029, Trenton, NJ 



08625; New York State Geol. Surv ., 3136 Cultural Education Ctr., 
Empire State Plaza, Albany, NY 12230.) 

1. The USGS/EPA state radon potential assessments; an intro
duction, by L. C. Gundersen, R. R. Schumann and S. W. 
White. p. 1-35. 

2. EPA Region 2 geologic radon potential summary, by L. C. 
Gundersen and R. R. Schumann. p. 36-43. 

3. Preliminary geologic radon potential assessment of New Jer
sey, by L. C. Gundersen and R. R. Schumann. p. 44-83. 

4. Preliminary geologic radon potential assessment of New 
York, by L. C. Gundersen and R. R. Schumann. p. 84-131. 

OF 93-0292-C. Geologic radon potential of EPA Region 3; Dela
ware, Mary land, Pennsylvania, Virginia, and West Virginia, edited 
by R. R. Schumann. Prepared in cooperation with the U.S. En
vironmental Protection Agency. 1993. 206 p. (NC, Da, M; Del
aware Geol. Surv., Univ. of Delaware, 101 Penny Hall, Newark, 
DE 19716; Maryland Geol. Surv ., 2300 St Paul St, Baltimore, 
MD 21218; Bur. of Topographic and Geol. Surv., Dep. of Envi
ronmental Resources, P.O. Box 2357, Harrisburg, PA 17120; 
Virginia Div. of Mineral Resources, P.O. Box 3667, Charlottes
ville, VA 22903; West Virginia Geol. and Economic Surv ., Mont 
Chateau Research Ctr., P.O. Box 879, Morgantown, WV 26507-
0879.) 

1. The USGS/EPA state radon potential assessment; an intro
duction, by L. C. Gundersen, R. R. Schumann and S. W. 
White. p. 1-35. 

2. EPA Region 3 geologic radon potential summary, by L. C. 
Gundersen, J. K. Otton and S. L. Szarzi. p. 36-47. 

3. Preliminary geologic radon potential assessment of Dela
ware, by L. C. Gundersen. p. 48-72. 

4. Preliminary geologic radon potential assessment of Mary
land, by L. C. Gundersen. p. 73-104. 

5. Preliminary geologic radon potential assessment of Pennsyl
vania, by L. C. Gundersen and J. P. Smoot p. 105-145. 

6. Preliminary geologic radon potential assessment of Virginia, 
by L. C. Gundersen. p. 146-184. 

7. Preliminary geologic radon potential assessment of West 
Virginia, by J. K. Otton and L. C. Gundersen. p. 185-206. 

OF 93-0292-D. Geologic radon potential of EPA Region 4; Ala
bama, Florida, Georgia, Kentucky, Mississippi, North Carolina, 
South Carolina, and Tennessee, edited by R. R. Schumann. Pre
pared in cooperation with the U.S. Environmental Protection 
Agency. 1993. 274 p. (NC, Da, M; Geol. Surv. of Alabama, 
P.O. Box Drawer 0, University Station, Tuscaloosa, AL 35486; 
Dep. of Natural Resources, Div. of Resource Management, 903 
West Tennessee St., Tallahassee, FL 32304; Georgia Geol. Surv ., 
Room 400, 19 Martin Luther King Jr. Dr. SW, Atlanta, GA 
30334; Kentucky Geol. Surv., Univ. of Kentucky, 311 
Breckinridge Hall, Lexington, KY 40506; Pirth Geol. Library, 
100 Bowman Hall, Univ. of Kentucky, Lexington, KY 40506; 
Bur. of Geol., Mississippi Dep. of Natural Resources, P.O. Box 
5348, Jackson, MS 39216; Div. of Land Resources, Dep. of 
Natural Resources and Community Dev., P.O. Box 27687, Ra
leigh, NC 27 611; South Carolina Geol. and Geodetic Surv ., Harbi
son Forest Rd., Columbia, SC 28210; Dep. of Conservation, Div. 
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of Geol., Customs House, 701 Broadway, Nashville, TN 37219-
5237.) 

1. The USGS/EPA state radon potential assessments; an intro
duction, by L. C. Gundersen, R. R. Schumann and S. W. 
White. p. 1-35. 

2. EPA Region 4 geologic radon potential summary, by L. C. 
Gundersen, J. K. Otton and R. R. Schumann. p. 36-51. 

3. Preliminary geologic radon potential assessment of Alabama, 
by L. C. Gundersen. p. 52-79. 

4. Preliminary geologic radon potential assessment of Florida, 
by J. K. Otton. p. 80-104. 

5. Preliminary geologic radon potential assessment of Georgia, 
by L. C. Gundersen and J. P. Smoot. p. 105-138. 

6. Preliminary geologic radon potential assessment of Ken
tucky, by R. R. Schumann. p. 139-161. 

7. Preliminary geologic radon potential assessment of Missis
sippi, by L. C. Gundersen. p. 162-182. 

8. Preliminary geologic radon potential assessment of North 
Carolina, by L. C. Gundersen. p. 183-220. 

9. Preliminary geologic radon potential assessment of South 
Carolina, by L. C. Gundersen. p. 221-245. 

10. Preliminary geologic radon potential assessment of Tennes
see, by J. K. Otton and L. C. Gundersen. p. 246-274. 

OF 93-0292-E. Geologic radon potential ofEP A Region 5; Illinois, 
Indiana, Michigan, Minnesota, Ohio, and Wisconsin, edited by R. 
R. Schumann. Prepared in cooperation with the U.S. Environ
mental Protection Agency. 1993. 194 p. (NC, Da, M; illinois 
State Geol. Surv ., Natural Resources Bldg., 615 East Peabody Dr., 
Room 121, Champaign, IL 61820; Indiana Geol. Surv., Dep. of 
Natural Resources, 611 North Walnut Grove, Bloomington, IN 
47405; Geol. Surv. Div., Michigan Dep. of Natural Resources, 
P.O. Box 30028, Lansing, MI 48909; Geol. Surv., 2642 Univer
sity Ave., St. Paul, MN 55114-1057; Dep. of Natural Resources, 
Div. of Geol. Surv., Fountain Square, Bldg. B, Columbus, OH 
43224; Wisconsin Geol. and Natural History Surv., Univ. ofWis
consin, 3817 Mineral Point Rd., Madison, WI 53705.) 

1. The USGS/EPA state radon potential assessments; an intro
duction, by L. C. Gundersen, R. R. Schumann and S. W. 
White. p. 1-35. 

2. EPA Region 5 geologic radon potential summary, by R. R. 
Schumann, D. E. Owen and S. L. Szarzi. p. 36-41. 

3. Preliminary geologic radon potential assessment of lllinois, 
by R. R. Schumann. p. 42-72. 

4. Preliminary geologic radon potential assessment of Indiana, 
by R. R. Schumann. p. 73-96. 

5. Preliminary geologic radon potential assessment of Michi
gan, by R. R. Schumann. p. 97-121. 

6. Preliminary geologic radon potential assessment of Minne
sota, by R. R. Schumann and K. M. Schmidt. p. 122-147. 

7. Preliminary geologic radon potential assessment of Ohio, by 
D. E. Owen. p. 148-170. 
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8. Preliminary geologic radon potential assessment of Wiscon
sin, by R. R. Schumann. p. 171-194. 

OF 93-0292-F. Geologic radon potential of EPA Region 6; Arkan
sas, Louisiana, New Mexico, Oklahoma, and Texas, edited by R. 
R. Schumann. Prepared in cooperation with the U.S. Environ
mental Protection Agency. 1993. 160 p. (NC, Da, M, U; Arkan
sas Geol. Commission, 3815 West Roosevelt Rd., Little Rock, AR 
72204; Louisiana Geol. Surv., Dep. of Natural Resources, Box 
G, University Station, Baton Rouge, LA 70893; New Mexico Bur. 
of Mines and Mineral Resources, Campus Station, Socorro, NM 
87801; Oklahoma Geol. Surv., Univ. of Oklahoma, 830 Van 
Vleet Oval, Room 163, Norman, OK 73019; Bur. of Economic 
Geol., Univ. of Texas at Austin, University Station, Box X, Aus
tin, TX 78713-7508.) 

1. The USGSIEP A state-radon potential assessments; an intro
duction, by L. C. Gundersen, R. R. Schumann and S. W. 
White. p. 1-35. 

2. EPA Region 6 geologic radon potential summary, by L. C. 
Gundersen, J. K. Otton, R. F. Dubiel and S. L. Szarzi. p. 
36-44. 

3. Preliminary geologic radon potential assessment of Arkansas, 
by L. C. Gundersen. p. 45-67. 

4. Preliminary geologic radon potential assessment of Louisi
ana, by L. C. Gundersen. p. 68-88. 

5. Preliminary geologic radon potential assessment of New 
Mexico, by R. F. Dubiel. p. 89-114. 

6. Preliminary geologic radon potential assessment of Okla
homa, by J. K. Otton. p. 115-134. 

7. Preliminary geologic radon potential assessment of Texas, by 
J. K. Otton and L. C. Gundersen. p. 135-160. 

OF 93-0296. CALIFORNIA. Assessment of mineral resource po
tential of the western half of the Redding 1:250,000 Quadrangle, 
northwestern California, by M. L. Silberman, J. R. Hassemer, 
Jennifer Force and R. B. Tripp. 1994. 68 p. (NC, Da, M, A; 
California Dep. of Conservation, Div. of Mines and Geol., Mail 
Stop 14-34, Library, 801 K St., Sacramento, CA 95814-3532; 185 
Berry St., Suite 3600, San Francisco, CA 94107-1728; and State 
Office Bldg., 107 South Broadway, Los Angeles, CA 90012; Bur. 
of Geol. and Mineral Techno!., 845 North Park Ave., Tucson, AZ 
85719.) 

OF 93-0307. Pliocene planktic foraminifer census data from Deep 
Sea Drilling Project Hole 445, by H. J. Dowsett and S. M. West. 
1993. 5 p. (NC, Da, M.) 

OF 93-0308. Pliocene planktic foraminifer census data from Deep 
Sea Drilling Project Hole 463 and Ocean Drilling Program Hole 
769B, by E. F. Polanco and H. J. Dowsett. 1993. 6 p. (NC, 
Da,M.) 

OF 93-0315. CALIFORNIA. Aeromagnetic map of the Victor
ville 1:100,000 scale Quadrangle, California, by R. C. Jachens, 
S. L. Snyder and C. W. Roberts. 1993. 1 over-size sheet, scale 
1:100,000 (1 inch= about 1.6 miles). (NC, Da, M; California Dep. 
of Conservation, Div. of Mines and Geol., Mail Stop 14-34, 
Library, 801 K St., Sacramento, CA 95814-3532; 185 Berry St., 
Suite 3600, San Francisco, CA 94107-1728; and State Office 
Bldg., 107 South Broadway, Los Angeles, CA 90012.) 

OF 93-0316. Estimated petroleum resources in the former Soviet 
Union, by G. F. Ulmishek and C. D. Masters. 1993. 14 p. 
(NC, Da,M.) 

OF 93-0317. OREGON. Onshore-offshore wide-angle seismic re
cordings from central Oregon; the ocean bottom seismometer data, 
by A. M. Trehu and Yosio Nakamura. 1993. 30 p., 3 over-size 
sheets. (NC, Da, M, S; Oregon Dep. of Geol. and Mineral Indus
tries, Suite 956, 800 NE Oregon St. #28, Portland, OR 97232.) 

OF 93-0322. Observations and modeling of seismic background 
noise, by J. R. Peterson. 1993. 94 p. (NC, Da, M.) 

OF 93-0326-A. KENTUCKY. Surface-water-quality assessment 
of the Kentucky River basin in Kentucky; chemical analyses of 
major, minor, and trace elements in fine-grained streambed sedi
ments,byJ. L. Ryder,R. F. SanzoloneandS. D. Porter. 1993. 
89 p., 1 over-size sheet, scale 1:500,000 (1 inch= about 8 miles). 
(NC, Da, M; Kentucky Geol. Surv., Univ. of Kentucky, 311 
Breckinridge Hall, Lexington, KY 40506; Pirth Geol. Library, 
100 Bowman Hall, Univ. of Kentucky, Lexington, KY 40506.) 

OF 93-0326-B. KENTUCKY. Surface-water-quality assessment 
of the Kentucky River basin in Kentucky; chemical analyses of 
major, minor, and trace elements in fine-grained streambed sedi
ments, by J. L. Ryder,R. F. SanzoloneandS. D. Porter. 1993. 
One 5 1/4 inch diskette. (NC, Da, M; Kentucky Geol. Surv ., Univ. 
of Kentucky, 311 Breckinridge Hall, Lexington, KY 40506; Pirth 
Geol. Library, 100BowmanHall, Univ. ofKentucky,Lexington, 
KY 40506.) 

One 5 1/4 inch DS/HD ffiM compatible diskette. MS-DOS 2.0 
or greater, math coprocessorrequired for the conversion program 
which is included on the diskette. 

OF 93-0331. ALASKA. Onshore oil and gas resource assessment 
areas; Alaska 1993, by G. L. Dolton, K. J. Bird, K. L. Varnes 
and D. L. Gautier. 1993. 1 over-size sheet, scale 1:5,000,000 (1 
inch= about 80 miles). (NC, Da, M, S, A; Alaska Dep. of Natural 
Resources, Div. of Geol. and Geophys. Surv ., 794 University 
Ave., Suite 200, Fairbanks, AK 99709-3645; U.S. Dep. of Inte
rior, Alaska Resource Library, 701 C St., Box 36, Anchorage, AK 
99513.) 

OF 93-0333. Proceedings of the National Earthquake Prediction 
Evaluation Council, May 7 and 8, 1992, Portland, Oregon, by V. 
A. Frizzell, Jr. 1993. 161 p. (NC, M, Da.) 

OF 93-0344. CALIFORNIA. Mesozoic and Cenozoic microfos
sils from geologic units within the San Jose 1:100,000 Quadrangle, 
California, by W. V. Sliter, Kristin McDougall, B. L. Murchey 
and E. V. Kohnen. 1993. 119 p., 1 over-size sheet, scale 
1:100,000 (1 inch= about 1.6 miles). (NC, Da, M; California Dep. 
of Conservation, Div. of Mines and Geol., Mail Stop 14-34, 
Library, 801 K St., Sacramento, CA 95814-3532; 185 Berry St., 
Suite 3600, San Francisco, CA 94107-1728; and State Office 
Bldg., 107 South Broadway, Los Angeles, CA 90012.) 

OF 93-0350. DISTRICT OF COLUMBIA. Preliminary report on 
examination of column capitals at the Jefferson Memorial, Wash
ington, D.C., by E. S. McGee and M. E. Woodruff. 1993. 25 
p. (NC, Da, M.) 

OF 93-0351. Cost-benefit analysis of the initiative to accelerate the 
digitizing of 7.5-minute maps, by S. R. Gillespie. 1993. 69 p. 
(M, Da,NC.) 



OF 93-0353. Iterative restoration deblurring of SPOT panchro
matic images, by G. P. Lemeshewsk:y. 1993. 26 p. (M, Da, 
NC.) 

OF 93-0354. The effect of data generalization on the prediction of 
hydrologic response, by C. A. Hallam. 1993. 64 p. (M, Da, 
NC.) 

OF 93-0355. A comparison of change detection methods using 
multispectral scanner data, by P. M. Seevers, B. K. Jones, 
Zhicheng Qiu and Yutong Liu. 1993. 24p. (M, Da, NC.) 

OF 93-0357. NEVADA. A response to "Milankovitch theory 
viewed from Devils Hole" by J. Imbrie, A. C. Mix and D. G. 
Martinson, by I. J. Winograd and J. M. Landwehr. 1993. 9 p. 
(NC, Da, M, Wb.) 

OF 93-0359. WASHINGTON, OREGON. Selected ground-water 
information for the Columbia Plateau regional aquifer system, 
Washington and Oregon, 1982-85; Volume III, Ground-water 
quality data, by R. J. Wagner and R. C. Lane. 1994. 226 p. 
(NC, Da, M, Wb, S; USGS, WRD, 1201 Pacific Ave., Suite 600, 
Tacoma, WA 98402; and Room 656, U.S. CourtHouse, West920 
Riverside Ave., Spokane, WA 99201.) 

OF 93-0362. MISSOURI. Occurrence of selected pesticides, nu
trients, selected trace elements, and radionuclides in ground and 
surface water from west-central Missouri; J u1 y 1990-March 1991, 
by A. C. Ziegler, D. H. Wilkison and R. D. Maley. Prepared 
in cooperation with the Missouri Department of Health. 1994. 65 
p. (NC, Da, M, Wb.) 

OF 93-0364. FLORIDA. Estimated discharge of treated wastewa
ter in Florida, 1990, by R. L. Marella. Prepared in cooperation 
with the Florida Department of Environmental Protection. 1994. 
53 p. (NC, Da, M, Wb.) 

OF 93-0365. TENNESSEE. Ground-water quality for Grainger 
County, Tennessee, by J. D. Weaver, A. R. Patel and A. C. 
Hickey. Prepared in cooperation with Grainger County. 1994. 
14 p. (NC, Da, M, Wb; USGS, WRD, 810 Broadway, Suite 500, 
Nashville, TN 32703; 1013 North Broadway, Knoxville, TN 
37917; and AgriCenter International, 7777 Walnut Grove Rd., 
Suite LLB2, Memphis, TN 38120.) 

OF 93-0366. TENNESSEE. Reconnaissance of ground-water 
quality at selected wells in the Beaver Creek watershed, Shelby, 
Fayette, Tipton, and Haywood counties, West Tennessee, July to 
August 1992, by A. M. Fielder, A. J. Roman-Mas and M. W. 
Bennett. Prepared in cooperation with the Tennessee Department 
of Agriculture and the University of Tennessee, Agricu1tural Ex
tension Service. 1994. 28 p., 4 over-size sheets. (NC, Da, M, 
Wb; USGS, WRD, 810 Broadway, Suite 500, Nashville, TN 
32703; 1013 North Broadway, Knoxville, TN 37917; and 
AgriCenter International, 7777 Walnut Grove Rd., Suite LLB2, 
Memphis, TN38120.) 

OF 93-0368. NEVADA, CALIFORNIA. Hydrologic features of 
the Truckee and Carson River basins and adjacent areas, western 
Nevada and eastern California, by J. V. Trionfante and L. A. 
Peltz. 1993. 1 over-size sheet. (NC, Da, M, Wb.) 

OF 93-0369. NEVADA, CALIFORNIA. Preliminary seismicity 
and focal mechanisms for the southern Great Basin of Nevada and 
California; January through September 1992, by S. C. Harmsen. 
1994. 213 p. (NC, Da, M, Wb.) 
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OF 93-0370. NEW YORK. Water-resources of Monroe County, 
New York, water years 1984-88, with emphasis on water quality 
in the Irondequoit Creek basin; Part 1, Water-resources data, by 
W. H. Johnston and D. A. Sherwood. Prepared in cooperation 
with the Monroe County Department of Health. 1994. 311 p. 
(NC, Da, M, Wb; USGS, WRD, 903 Hanshaw Rd., Ithaca, NY 
14850.) 

OF 93-0372. WEST VIRGINIA, OHIO. Water-quality data for 
the Ohio River from Willow Island Dam to Belleville Dam, West 
Virginia and Ohio, June-October 1991, by D. B. Chambers, K. 
F. Miller, M. C. Waldron and C. W. Falkenburg. Prepared in 
cooperation with the City of New Martinsville, West Virginia. 
1994. 114 p. (NC, Da, M, Wb; USGS, WRD, 603 Morris St., 
Charleston, WV 25301.) 

OF 93-0373. MINNESOTA. Crude-oil spill research project near 
Bemidji, Minnesota; bibliography, 1984-94, by S. E. Smith and 
M. F. Hult. Prepared in cooperation with the U.S. Geological 
Survey Toxic Substances Hydrology Program. 1994. 15 p. (NC, 
Da,M, Wb.) 

OF 93-0375. MISSISSIPPI. Total water withdrawals in Missis
sippi, 1990, by P. M. Johnson. Prepared in cooperation with the 
Mississippi Department of Environmental Quality, Office of Land 
and Water Resources. 1994. 67 p. (NC, Da, M, Wb.) 

OF 93-0376. CALIFORNIA. Seismic velocities and geologic logs 
from borehole measurements at eight strong-motion stations that 
recorded the 1989 Lorna Prieta, California, earthquake, by J. F. 
Gibbs, T. E. Fumal and T. J. Powers. 1993. 119 p. (NC, Da, 
M; California Dep. of Conservation, Div. of Mines and Geol., 
Mail Stop 14-34, Library, 801 K St., Sacramento, CA 95814-3532; 
185 Berry St., Suite 3600, San Francisco, CA 94107-1728; and 
State Office Bldg., 107 South Broadway, Los Angeles, CA 90012.) 

OF 93-0377. Potential of hot-dry-rock geothermal energy in the 
Eastern United States, by J. H. Sass and others. Prepared in 
cooperation with the U.S. Department of Energy. 1993. 37 p. 
(NC, Da,M.) 

OF 93-0378. CALIFORNIA. Bulk and shear moduli of near-sur
face geologic units near the San Andreas Fault at Parkfield, Cali
fornia, by M. Stewart and M. J. Johnston. 1993. 23 p. (NC, 
Da, M; California Dep. of Conservation, Div. of Mines and Geol., 
Mail Stop 14-34, Library, 801 K St., Sacramento, CA 95814-3532; 
185 Berry St., Suite 3600, San Francisco, CA 94107-1728; and 
State Office Bldg., 107 South Broadway, Los Angeles, CA 90012.) 

OF 93-0379. The USGS/USAID Volcano Disaster Assistance Pro
gram; the next five years, by C. D. Miller, J. W. Ewert and A. 
B. Lockhart. 1993. 7 p. (NC, Da, M.) 

OF 93-0380-A. Make your own Earth and tectonic globes, by T. 
R. Alpha, S. W. Starratt and C. C. Chang. 1993. 14 p. (NC, 
Da,M.) 

OF 93-0380-B. Make your own Earth and tectonic globes, byT. R. 
Alpha, S. W. Starratt and C. C. Chang. 1993. One 3 1/2 inch 
diskette. (NC, Da, M.) 

Requirements are an Apple Macintosh computer with a hard disk 
and generic graphics and word-processing software (not sup
plied). The map projections and graphics are saved in PICT and 
paint format: the text was saved in Microsoft Word. 
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OF 93-03820 CALIFORNIAo Abundances of major elements and 
sedimentary components in cuttings from the Foxen, Sisquoc, 
Monterey, and Point Sal fonnations, OCS P-0315-1 Well, Point 
Arguello oil field, offshore Santa Maria Basin, Southern Califor
nia, by Co Mo Isaacs, Mo Do Medrano, Do Po Siems and Io So 
Meeo 19930 32 po (NC, Da, M; CaliforniaDepo of Conservation, 
Divo of Mines and GeoL, Mail Stop 14-34, Library, 801 K St., 
Sacramento, CA 95814-3532; 185 Berry St, Suite 3600, San 
Francisco, CA 94107-1728; and State Office Bldgo, 107 South 
Broadway, Los Angeles, CA 900120) 

OF 93-03830 CALIFORNIAo Pennanent ground movement asso
ciated with the 1992 M=7 Cape Mendocino, California, earth
quake; implications for damage to infrastructure and hazards to 
navigation, by R. So Stein, Go A Marshall and Mo R Murrayo 
19930 40 po, 2 over-size sheetso (NC, Da, M; California Depo of 
Conservation, Divo of Mines and GeoL, Mail Stop 14-34, Library, 
801 K St, Sacramento, CA 95814-3532; 185 Berry St, Suite 3600, 
San Francisco, CA 94107 -1728; and State Office Bldgo, 107 South 
Broadway, Los Angeles, CA 90012o) 

OF 93-03840 WYOMING, MONT ANA The question of recharge 
to the geysers and hot springs of Yellowstone National Park, by K 
Oo Rye and Ao Ho TruesdelL 19930 40 po (NC, Da, M, U, S; 
Montana Buro of Mines and GeoL, Montana Collo of Mineral Sci. 
and TechnoL, Butte, MT 59701; Idaho Geol. Surv 0' Univo of 
Idaho Campus, Morrill Hall, Room 332, Moscow, ID 83843; GeoL 
Survo ofWyoming, PoO. Box 3008, University Station, Laramie, 
WY 82071.) 

OF 93-0385-Ao MAINE. Total-field aeromagnetic map of por
tions of Penobscot, Piscataquis, and Aroostook counties, Maine, 
by K K Bondo 19930 1 over-size sheet, scale 1:125,000 (1 inch 
=about 2 miles)o (NC, Da, Mo) 

OF 93-0385-R MAINE. Total-field aeromagnetic map of por
tions of Penobscot, Piscataquis, and Aroostook counties, Maine, 
by Ko K Bondo 19930 One 5 1/4 inch disketteo (NC, Da, M.) 

The digital data are in ASCII fonnat on a 5 1/4 inch IBM-com
patible floppy disko 

OF 93-0386. CALIFORNIAo Foraminiferal data from the Balcom 
Canyon section, Ventura Basin, California, by Kristin McDougall 
and Mo R Lagoeo 19930 132 po (NC, Da, M; California Depo of 
Conservation, Divo of Mines and GeoL, Mail Stop 14-34, Library, 
801 K St, Sacramento, CA 95814-3532; 185 Berry St., Suite3600, 
San Francisco, CA 94107 -1728; and State Office Bldgo, 107 South 
Broadway, Los Angeles, CA 900120) 

OF 93-0388. Nucleation, growth, and dissociation of methane gas 
hydrate; microscope observations in a natural fluid inclusion in 
fluorite, by K Co Burruss and Jo Reynoldso 19930 1 VHS video
tapeo (NC, Da, Mo) 

OF 93-0389. Cruise report and preliminary results, UoS. Geologi
cal Survey Cruise P1-93-AR, Northwind Ridge and Canada Basin, 
Arctic Ocean, aboard USCGC Polar Star, August 16-September 
15, 1993, by Arthur Grantz, Po E. Hart, K Lo Phillips, Michael 
McCormick, Ro Go Perkin, Ruth Jackson, Ao R. Gagnon, 
Shusun Li, Carl Byers and Ko K Schwartz. 19930 35 po (NC, 
Da, M, A, S; U oSo Depo of the Interior, Alaska Resource Library, 
701 C St., Box 36, Anchorage, AK 99513; AlaskaDepo ofNatural 
Resources, Divo of GeoL and Geophyso Surv 0' 794 University 
Aveo, Suite 200, Fairbanks, AK 99709-36450) 

OF 93-03900 UT AHo Morphology and possible origin of giant 
weathering pits in the Entrada Sandstone, southeastern Utah; pre
liminary rmdings, by Do t Netoff and R. K Shrobao 19930 45 
po (NC, Da, M, U; Utah Geol. Survo, 2363 Foothill Dro, Salt Lake 
City, UT 84109-14030) 

OF 93-0391. WASHINGTON. Geologic map of the Tonasket 
Quadrangle, Okanogan County, Washington, by K. Fo Fox, Jr. 
and C. D. Rinehart. 1994. 7 p., 2 over-size sheets. (NC, Da, M, 
S; GeoL and Earth Resources Div ., Depo of Natural Resources, 
P.Oo Box 47007, Olympia, WA 98504-7007; David A. Johnston 
Cascade Volcano Observato:ry, 5400 MacArthur Blvd., Vancou
ver, WA 98661.) 

OF 93-0392. ARIZONA. Quantifying favorableness for occur
rence of a mineral deposit type using fuzzy logic; an example from 
Arizona, by Mo Eo Gettings and M. Wo Bultmano 19930 23 po 
(NC, Da,M, U; Arizona Bur. ofGeoL and Mineral Technol., 845 
North Park Ave., Tucson, AZ 85719.) 

OF 93-0393-A. Geochemistry of oceanic igneous rocks; ridges and 
islands, by B. R. Doe. 1993. 11 p. (NC, Da, M.) 

OF 93-0393-B,C. Geochemistry of oceanic igneous rocks; ridges 
and islands, by B. R. Doe. 1993. One 3 1/2 inch DS/HD IBM 
compatible diskette. (NC, Da, M.) 

OF 93-0396. Coal regions and fields of the United States in digital 
form, by S. J. Tewalt and C. L. Oman. 1993. 6 p., five 3 1/2 
inch DS/HD IBM compatible diskettes. (NC, Da.) 

OF 93-0398. CALIFORNIA. Application of pattern recognition 
method (PRM) to estimate ground motions in San Francisco Pen
insula, California, by Mehmet Celebi, A. Gorshkov and M. 
Filimonov. 1993. 43 p. (NC, Da, M; California Dep. of Conser
vation, Div. of Mines and Geol., Mail Stop 14-34, Library, 801 K 
St, Sacramento, CA 95814-3532; 185 Berry St., Suite 3600, San 
Francisco, 94107-1728; and State Office Bldg., 107 South Broad
way, Los Angeles, CA 90012.) 

OF 93-0399. Chemist:ry of the lavas and tephra from the Recent 
(A.D. 1631-1944) Vesuvius (Italy) volcanic activity, by H. E. 
Belkin, C. R. Kilburn and Benedetto De Vivo. 1993. 44 p. 
(NC., Da, M.) 

OF 93-0402. ILLINOIS. Vertical distribution of hydraulic charac
teristics and w~ter quality in thfee boreholes in the Galena-Platte
ville Aquifer at the Parson's Casket Hardware Superfund site, 
Belvidere, Illinois, 1990, by P. C. Mills .. ·Prepared in cooperation 
with the U.S. Environmental Protection Agency. 1993. '36 p. 
(NC, Da, M, Wb; USGS, WRD, 102 East Main St, 4th Floor, 
Urbana, IL 61801.) 

OF 93-0403. ILLINOIS. Hydrogeology and water quality of the 
Galena-Platteville Aquifer at the Parson's Casket Hardware Super
fund site, Belvidere, Illinois, 1991, by P. C. Mills'. Prepared in 
cooperation with the U;S. Environmental Protection Agency. 
1993. 86 p. (NC, Da, M, Wb; USGS, WRD, 102 East Main St., 
4th Floor, Urbana, IL 61801.) 

OF 93-0404. ILLINOIS. Hydrogeology and water quality of the 
Galena-Platteville Aquifer atthe Parson's Casket Hardware Super
fund site, Belvidere, Illinois, 1991-92, by P. C. Mills. Prepared 
in cooperation with the U.S. Environmental Protection Agency. 
1993. 29 p. (NC, Da, M, Wb; USGS, WRD, 102 East Main St., 
4th Floor, Urbana, IL 61801.) 



OF 93-0406. Methods for collecting benthic invertebrate samples 
as part of the National Water-Quality Assessment Program, by T. 
F. Cuffney,M. E. GurtzandM. R. Meador. 1993. 66p. (NC, 
DaM, Wb; USGS, WRD, 3916 Sunset Ridge Rd., Raleigh, NC 
27607.) 

OF 93-0407. Guidelines for the processing and quality assurance 
of benthic invertebrate samples collected as part of the National 
Water-Quality Assessment Program, by T. F. Cuffney, M. E. 
Gurtz and M. R. Meador. 1993. 80 p. (NC, Da, M, Wb; USGS, 
WRD, 3916 Sunset Ridge Rd., Raleigh, NC 27607.) 

OF 93-0408. Methods for characterizing stream habitat as part of 
the National Water-Quality Assessment Program, by M. R. Me
ador, C. R. Hupp, T. F. Cuffney andM. E. Gurtz. 1993. 48p. 
(NC, Da, M, Wb; USGS, WRD, 3916 Sunset Ridge Rd., Raleigh, 
NC 27607.) 

OF 93-0409. Methods for collecting algal samples as part of the 
National Water-Quality Assessment Program, by S. D. Porter, T. 
F. Cuffney,M. E. GurtzandM. R. Meador. 1993. 39p. (NC, 
Da, M, Wb; USGS, WRD, 3916 Sunset Ridge Rd., Raleigh, North 
Carolina 27607.) 

OF 93-0410. Identification codes for organizations listed in com
puterized data systems of the U.S. Geological Survey, by C. D. 
BlackwelL 1993. 313 p. (NC, Da, M, Wb.) (Supersedes OF 91-
500.) 

OF 93-0411. CALIFORNIA. Southern California storms and 
floods of January-February 1993, by J. C. Bowers. 1993. 2 p. 
(NC, Da, M, Wb, A, S, U.) (Water fact sheet) 

OF 93-0413. WYOMING. Water-resources activities of the U.S. 
Geological Survey in Wyoming, October 1991 through September 
1993. 1993. 42 p. (NC, Da, M, Wb, U; USGS, WRD, 2617 East 
Lincolnway, Suite B, Cheyenne, WY 82001.) 

OF 93-0414. CALIFORNIA. Chemical, isotopic, and microbio
logical evidence for denitrification during transport of domestic 
wastewater thiough a thick unsaturated zone in the Mojave Desert, 
San Bernardino County, California, by R. A. Schroeder, P. M. 
Martin and J. K. Bohlke. Prepared in cooperation with the Cali
fornia Regional Water Quality Control Board, Lahontan region. 
1993. 10 p. (NC, Da, M, Wb; USGS, WRD, Federal Bldg., Room 
W-2233, 2800 Cottage Way, Sacramento, CA 95825; and 5735 
Kearny Villa Rd., Suite 0, San Diego, CA 92123.) 

OF 93-0415. FLORIDA. Evapotranspiration from areas of native 
vegetation in west-central Florida, by W. R. Bidlake, W. M. 
Woodham and M. A. Lopez. Prepared in cooperation with Sar
asota County, Southwest Florida Water Management District, and 
the West Coast Regional Water Supply Authority. 1993. 35 p. 
(NC, Da, M, Wb; USGS, WRD, 227 North Bronaugh St., 
Tallahassee, FL 32301; Suite 107, 9100 NW 36 St., Miami, FL 
33178; Suite 1006, 224 West Central Pkwy., Altamonte Springs, 
FL 32714; Suite 222, 3728 Phillips Hwy., Jacksonville, FL 32207; 
and Suite B-5, 4710 Eisenhower Blvd., Tampa, FL 33634-6381.) 

OF 93-0416. Models of analysis by the U.S. Geological Survey 
National Water Quality Laboratory; determination of low-level 
silver by graphite furnace atomic absorption spectrophotometry, 
by D. L. Damrau. 1993. 14 p. (NC, Da, M, Wb, U.) 

OF 93-0419. Methods for estimating magnitude and frequency of 
floods in the Southwestern United States, by B. E. Thomas, H. 
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W. Hjalmarson and S. D. Waltemeyer. Prepared in cooperation 
with the Colorado Department of Highways, Arizona Department 
of Transportation, California Department of Transportation, Idaho 
DepartmentofTransportation,NevadaDepartmentofTransporta
tion, New Mexico State Highway and Transportation Department, 
Oregon Department of Transportation, Texas Department of 
Transportation, and Utah Department of Transportation. 1994. 
211 p. (NC, Da, M, Wb; USGS, WRD, 375 South Euclid Avenue, 
Tucson, AZ 85719; 1545 West University Dr., Tempe, AZ 85281; 
1940 South 3rd Ave., Yuma, AZ 85364; and 2255 North Gemini 
Dr., Bldg. 3, Flagstaff, AZ 86001.) 

OF 93-0420. NEVADA, UTAH. Documentation of model input 
and output values for simulation of regional ground-water flow, 
carbonate-rock province, Nevada, Utah, and adjacent states, by D. 
H. Schaefer. 1993. 4 p., one 5 1/4 inch diskette. (NC, Da, M, 
Wb; USGS, WRD, 333 West Nye Lane, Carson City, NV 89706; 
Room 10, Federal Bldg., Elko, NV 89801; and 6770 South Para
dise Rd., Las Vegas, NV 89119.) 

The files are written in ASCIT format These ASCII input, 
output, and text files require approximately 7 40,000 bytes of disk 
space on an IBM-compatible microcomputer using theMS-DOS 
operating system, 3.3 or greater. 

OF 93-0421. ILLINOIS, INDIANA, WISCONSIN. Surface
water-quality assessment of the upper illinois River basin in 
illinois, Indiana, and Wisconsin; data on agricultural organic com
pounds, nutrients, and sediments in water, 1988-90, by D. J. 
Sullivan and P. J. Terrio. 1994. 61 p. (NC, Da, M, Wb; USGS, 
WRD, 102 East Main St., 4th Floor, Urbana, IL 61801.) 

OF 93-0422. NEBRASKA. Water-quality assessment of the cen
tral Nebraska basins; summary of data for recent conditions 
through 1990, by R. B. Zeit and P. R. Jordan. Prepared as part 
of the National Water-Quality Assessment Program. 1993. 178 
p. (NC, Da, M, Wb; USGS, WRD, 100 Centennial Mall North, 
406 Federal Bldg., Lincoln, NE 6851 0; and 4821 Quail Crest Pl., 
Lawrence, KS 66049.) 

OF 93-0423. CALIFORNIA. Plankton studies in San Francisco 
Bay, California; XIV, Chlorophyll distributions and hydrographic 
properties of San Francisco Bay, 1992, by S. M. Wienke, B. E. 
Cole and J. E. Cloern. 1993. 175 p. (NC, Da, M, Wb.) 

OF 93-0426. ARKANSAS. Summary of reported agriculture and 
irrigation water use in Crittenden County, Arkansas, 1991, by T. 
W. Holland and C. A. Manning. Prepared in cooperation with 
the Arkansas Soil and Water Conservation Commission. 1993. 8 
p. (NC, Da, M, Wb.) 

OF 93-0433. MISSOURI. Geochemistry and migration of con
taminants at the Weldon Spring chemical plant site, St. Charles 
County, Missouri; 1989-91, by J. G. Schumacher. Prepared in 
cooperation with the U.S. Department of Energy. 1993. 102 p. 
(NC, Da, M, Wb; USGS, WRD, 1400 Independence Rd., Rolla, 
MO 65401.) 

OF 93-0434. National Water-Quality Assessment program; Ozark 
Plateaus ground-water study, by A. L. Pugh and J. C. Adamski. 
1993. 2 p. (NC, Da, M, Wb, A, S, U.) (Water fact sheet.) 

OF 93-0436. Report on the U.S. Geological Survey's Evaluation 
Program for Standard Reference samples distributed in Apri11993; 
T-123 (trace constituents), T-125 (trace constituents), M-126 
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(major constituents), N-38(nutrients), N-39 (nutrients), P-20 (low 
ionic strength), and H-16 (mercury), by H. K. Long and J. W. 
Farrar. 1993. 149 p. (NC, Da, M, Wb, U.) 

OF 93-0437. NORTH CAROLINA. Surface- and ground-water 
quality data at selected landfill sites in Mecklenburg County, North 
Carolina, 1979-92, by D. G. Smith. Prepared in cooperation with 
the City of Charlotte, North Carolina, and Mecklenburg County, 
North Carolina. 1993. 971 p. (NC, Da, M, Wb.) 

OF 93-0438. NEVADA. Streamflow and selected precipitation 
data for Yucca Mountain and vicinity, Nye County, Nevada, water 
years 1983-85, by M. E. Pabst, D. A. Beck, P. A. Glancy and 
J. A. Johnson. Prepared in cooperation with the U.S. Depart
ment of Energy. 1993. 63 p. (NC, Da, M, Wb, U; USGS, WRD, 
333 West Nye Lane, Carson City, NV 89706; and 6770 South 
Paradise Rd., Las Vegas, NV 89119.) 

OF 93-0439. NEVADA. Selected data on water quantity and qual
ity at four sites on streams draining public lands, Colorado River 
basin, southeastern Nevada, October 1988-September 1991, by G. 
C. Gortsema. Prepared in cooperation with the U.S. Bureau of 
Land Management. 1993. 31 p. (NC, Da, M, Wb, U; USGS, 
WRD, 333 West Nye Lane, Carson City, NV 89706; and 6770 
South Paradise Rd., Las Vegas, NV 89119.) 

OF 93-0440. CALIFORNIA. Diazinon concentrations in the Sac
ramento and San Joaquin rivers and San Francisco Bay, California, 
February 1993, by K. M. Kuivila. Prepared in cooperation with 
the California Regional Water Quality Control Board. 1993. 2 p. 
(NC, Da, M, Wb, A, S, U.) (Water fact sheet.) 

OF 93-0442. COLORADO. Data from core analyses, aquifer test
ing, and geophysical logging of Denver Basin bedrock aquifers at 
Castle Pines, Colorado, by S. G. Robson and E. R. Banta. Pre
pared in cooperation with the Colorado Department of Natural 
Resources, Division of Water Resources, Office of the State Engi
neer, Castle Pines Metropolitan District, and Castle Pines North 
Metropolitan District. 1993. 94 p. (NC, Da, M, Wb, U; USGS, 
WRD, Room H-2101, Bldg. 53, Denver Federal Ctr., Mail Stop 
415, Box 25046, Denver, CO 80225-0046.) 

OF 93-0443. VIRGINIA. Well-construction, water-level, and 
ground-water-quality data for Prince William County, Virginia, 
1992, by D. L. Nelms and A. R. Brockman. Prepared in coop
eration with the Prince William Health District. 1993. 66 p., 1 
over-size sheet. (NC, Da, M, Wb; USGS, WRD, 3600 West Broad 
St., Room 606, Richmond, VA 23230.) 

OF 93-0444. NEW JERSEY. Water-quality data for the Millstone 
River at Weston, New Jersey, and the Shark River at Remsen Mill, 
New Jersey, March-September 1992, by D. E. Buxton and Paul 
Dunne. Prepared in cooperation with the New Jersey Department 
of Environmental Protection and Energy. 1993. 16 p. (NC, Da, 
M,Wb.) 

OF 93-0445. Canraincausevolcaniceruptions?, byL. G. Mastin. 
1993. 2 p. (NC, Da, M, Wb, A, S, U.) (Water fact sheet.) 

OF 93-0446. MINNESOTA. Hydrologic research in the 
Shingobee River headwaters area, Minnesota, by D. 0. 
Rosenberry, J. W. LaBaugh, T. M. McConnaughey, R. G. 
Striegl and T. C. Winter. 1993. 2 p. (NC, Da, M, Wb, A, S, U.) 
(Water fact sheet.) 

OF 93-0447. COLORADO. Silver concentrations and selected 
hydrologic data in the upper Colorado River basin, 1991-92, by D. 
A. Johncox. Prepared in cooperation with the Colorado River 
Water Conservation District and the Northern Colorado Water 
Conservancy District. 1993. 13 p. (NC, Da, M, Wb, U; USGS, 
WRD, Room H-2101, Bldg. 53, Denver Federal Center, Mail Stop 
415, Box 25046, Denver, CO 80225-0046.) 

OF 93-0448. OKLAHOMA. Bibliography of Oklahoma hydrol
ogy; reports prepared by the U.S. Geological Survey and principal 
cooperating agencies, 1901-93, compiled by J. S. Havens. 1993. 
61 p. (NC, Da, M, Wb.) (Revision of OF 89-33.) 

OF 93-0449. Methods of analysis by the U.S. Geological Survey 
National Water Quality Labqrato:ry; determination of chromium in 
water by graphite furnace atomic absorption spectrophotometry, 
by B. J. McLain. 1993. 16 p. (NC, Da, M, Wb, U.) 

OF 93-0450. FLORIDA. Underground injection in Southwest 
Florida, by C. B. Hutchinson, G. L. Sanders and A. D. Duerr. 
1993. One video. (NC, Da, M, Wb; USGS, WRD, Suite 3015, 
227 North Bronaugh St., Tallahassee, FL 32301; Suite 1006,224 
West Central Pkwy., Altamonte Springs, FL 32714; Suite 107, 
9100 NW 36 St., Miami, FL 33178; and Suite B-5, 4710 Eisen
hower Blvd., Tampa, FL 33634.) 

OF 93-0451. FLORIDA. Potentiometric surface of the upper 
Floridan Aquifer in the St. John's River Water Management Dis
trict and vicinity, Florida, May 1993, by K. J. Halford, L. C. 
Murray, G .. G. Phelps, R. M. Spechler and L. A. Bradner. 
Prepared in cooperation with the St. Johns River Water Manage
ment District, South Florida Water Management District, and the 
Southwest Florida Water Management District. 1993. 1 over-size 
sheet. (NC, Da, M, Wb.) 

OF 93-0452. INDIANA. Trends in offstream water use in Indiana, 
1960-90, by D. V. Arvin. 1993. 7 p. (NC, Da, M, Wb; USGS, 
WRD, 5957 Lakeside Blvd., Indianapolis, IN 46278.) 

OF 93-0455. MISSOURI. Geohydrologic data for the St. Charles 
County well field and public-water supply, 1985-91, and projected 
public-water supply, 1995 and 2000, for St. Charles County, 
Missouri, by D. N. Mugel. Prepared in cooperation with the U.S. 
Department of Energy. 1993. 28 p. (NC, Da, M, Wb; USGS, 
WRD, 1400 Independence Rd., Mail Stop 200, Rolla, MO 65401.) 

OF 93-0456. National Water-Quality Assessment Program; water 
use in the Rio Grande Valley, 1990, by S. F. Richey and S. R. 
Ellis. 1993. 2 p. (NC, Da, M, Wb, A, S, U, Wa.) (Water fact 
sheet.) 

OF 93-0457. Reconnaissance data for selected herbicides, two at
razine metabolites, and nitrate in surface water of the midwestern 
United States, 1989-90, by E. A. Scribner, E. M. Thurman, D. 
A. Goolsby, M. T. Meyer, M. S. Mills and M. L. Parnes. 
1993. 77 p. (NC, Da, M, Wb, W a; USGS, WRD, 4821 Quail Crest 
Pl., Lawrence, KS 66049-3839; and the following district offices: 
Iowa City, IA; Urbana, IL; Indianapolis, IN; Lawrence, KS; Lan
sing, MI; St. Paul, MN; Rolla, MO; Lincoln, NE; Bismarck, ND; 
Columbus, OH; Huron, SD; and Madison, WI.) 

OF 93-0458. OHIO. Current water-resources activities in Ohio, 
1993-94, compiled by S. M. Hindall and R. P. Frehs. 1993. 79 
p. (NC, Da, M, Wb.) 



OF 93-0459. Report of the River Master of the Delaware River for 
the period December 1. 1990 to November 31, 1991, by S. P. 
Sauer, W. R Hark:ness,R R KrejmasandK. R White. 1993. 
82 p. (NC, Da, M, Wb.) 

OF 93-0460. ARKANSAS. Summary of reported agriculture and 
irrigation water use in Jefferson County,Arkansas, 1991, byT. W. 
Holland, C. A. Manning and K L. Stafford. Prepared in coop
eration with the Arkansas Soil and Water Conservation Commis
sion. 1993. 8 p. (NC, Da, M, Wb.) 

OF 93-0461. ARKANSAS. Summary of reported agricultme and 
irrigation water use in Lawrence County, Arkansas, 1991, by T. 
W. Holland, C. A Manning and K. L. Stafford. Prepared in 
cooperation with the Arkansas Soil and Water Conservation Com
mission. 1993. 8 p. (NC, Da, M, Wb.) 

OF 93-0462. VIRGINIA. Compilation of surface-water and 
water-quality data-collection sites on selected streams in Virginia, 
by Byron Prugh, Jr. and C. G. Humphrey. Prepared in coopera
tion with the Virginia Department of Environmental Quality, 
Water Division. 1993. 645 p. (NC, Da, M, Wb; USGS, WRD, 
3600 West Broad St., Room 606, Richmond, VA 23230.) 

OF 93-0463. NEVADA. Hydrogeology and potential effects of 
changes in water use, Carson Desert agricultural area, Churchill 
County, Nevada, by D. K. Maurer, A. K. Johnson and A. H. 
Welch. Prepared in cooperation with the U.S. Bureau of Recla
mation. 1994. 101 p., 3 over-size sheets; sheets 1 and 3, scale 
1:150,000 (1 inch= about 2.4 miles). (NC, Da, M, Wb; USGS, 
WRD, 333 West Nye Lane, Carson City, NV 89706.) 

OF 93-0467. UTAH. Water-resources activities in Utah by the 
U.S. Geological Survey, October 1, 1991, to September 30, 1992, 
compiled by E. E. Hardy and J. S. Gates. 1993. 42 p. (NC, 
Da,M, Wb.) 

OF 93-0468. ARKANSAS. Summary of reported agricultme and 
irrigation water use in Lafayette County, Arkansas, 1991, by T. 
W. Holland, C. A. Manning and K. L. Stafford. Prepared in 
cooperation with the Arkansas Soil and Water Conservation Com
mission. 1993. 8 p. (NC, Da, M, Wb.) 

OF 93-0469. ARKANSAS. Summary of reported agricultme and 
irrigation water use in Lee County, Arkansas, 1991, by T. W. 
Holland, C. A. Manning and K. L. Stafford. Prepared in coop
eration with the Arkansas Soil and Water Conservation Commis
sion. 1993. 8 p. (NC, Da, M, Wb.) 

OF 93-0470. ARKANSAS. Summary of reported agricultme and 
irrigation water use in Lincoln County, Arkansas, 1991, by T. W. 
Holland, C. A. Manning and K. L. Stafford. Prepared in coop
eration with the Arkansas Soil and Water Conservation Commis
sion. 1993. 8 p. (NC, Da, M, Wb.) 

OF 93-0471. ARKANSAS. Summary of reported agricultme and 
irrigation water use in Lonoke County, Arkansas, 1991, by T. W. 
Holland, C. A. Manning and K. L. Stafford. Prepared in coop
eration with the Arkansas Soil and Water Conservation Commis
sion. 1993. 8 p. (NC, Da, M, Wb.) 

OF 93-0472. ARKANSAS. Summary of reported agriculture and 
irrigation water use in Millard County, Arkansas, 1991, by T. W. 
Holland, C. A. Manning and K. L. Stafford. Prepared in coop
eration with the Arkansas Soil and Water Conservation Commis
sion. 1993. 8 p. (NC, Da, M, Wb.) 
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OF 93-0473. ARKANSAS. Summary of reported agriculture and 
irrigation water use in Mississippi County, Arkansas, 1991, by T. 
W. Holland, C. A. Manning and K. L. Stafford. Prepared in 
cooperation with the Arkansas Soil and Water Conservation Com
mission. 1993. 8 p. (NC, Da, M, Wb.) 

OF 93-0474. ARKANSAS. Summary of reported agriculture and 
irrigation water use in Monroe County, Arkansas, 1991, by T. W. 
Holland, C. A. Manning and K. L. Stafford. Prepared in coop
eration with the Arkansas Soil and Water Conservation Commis
sion. 1993. 8 p. (NC, Da, M, Wb.) 

OF 93-0475. ARKANSAS. Summary of reported agriculture and 
irrigation water use in Phillips County, Arkansas, 1991, by T. W. 
Holland, C. A. Manning and K. L. Stafford. Prepared in coop
eration with the Arkansas Soil and Water Conservation Commis
sion. 1993. 8 p. (NC, Da, M, Wb.) 

OF 93-0476. WYOMING. Water-quantity, water-quality, soil, 
and sediment data collected at Goose Egg Spring, Natrona County, 
Wyoming, May and July 1992, by G. F. Ritz and B. W. Bruce. 
Prepared in cooperation with the Wyoming Game and Fish Com
mission. 1993. 14 p. (NC, Da, M, Wb, U; USGS, WRD, 2617 
East Lincolnway, Suite B, Cheyenne, WY 82001; and 2020 Fair
grounds Rd., Suite 102, Plaza West Bldg., Casper, WY 82604.) 

OF 93-0478. GEORGIA, FLORIDA. Preliminary assessment of 
nitrate distribution in ground water in the Georgia-Florida coastal 
plain study unit, 1972-90, by M. P. Berndt. 1993. 8 p. (NC, Da, 
M,Wb.) 

OF 93-0479. MISSISSIPPI. Quality of ground water in Jackson 
County, Mississippi, March-June 1993, by L. J. Slack, W. T. 
Oakley and L. M. Cooper. Prepared in cooperation with the 
Jackson County Board of Supervisors. 1993. 38 p. (NC, Da, M, 
Wb.) 

OF 93-0480. MASSACHUSETTS. Scour at bridges; what's it all 
about? Stream stability and scour assessment at bridges in Massa
chusetts, by L. P. Warren. Prepared in cooperation with the Mas
sachusetts Highway Department. 1993. 6 p. (NC, Da, M, Wb; 
USGS, WRD, 28 Lord Rd., Suite 280, Marlborough, MA 01752.) 

OF 93-0481. Five computer programs for testing weighted residu
als and calculating linear confidence and prediction intervals on 
results from the ground-water parameter-estimating computer pro
gram MODFLOWP, by M. C. Hill. 1994. 81 p. (NC, Da, M, 
Wb.) 

OF 93-0482. MASSACHUSETTS. Water-quality data for se
lected wetland streams in central and eastern Massachusetts, by R. 
S. Socolow. Prepared in cooperation with the Massachusetts De
partment ofEnvironmental Protection, Division ofWater Pollution 
Control. 1994. 89 p. (NC, Da, M, Wb.) 

OF 93-0483. ILLINOIS. Data-collection methods and data sum
mary for verification of a one-dimensional, unsteady-flow model 
of the Fox River in northeastern lllinois, October-November 1990, 
by M. J. Turner. 1993. 44 p., one 3 1/2 inch DSJHD IBM com
patible diskette. (NC, Da, M, Wb; USGS, WRD, 102 East Main 
St, 4th Floor, Urbana, IL 61801.) 

OF 93-0484. DELAWARE, MARYLAND, VIRGINIA. Data on 
chlorofluorocarbons (CC13F and CCl2F2) as dating tools and hy
drologic tracers in shallow ground water of the Delmarva Penin-
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sula, by L. N. Plummer, S. A. Dunkle and Eurybiades 
Busenberg. 1993. 56 p. (NC, Da, M, Wb.) 

OF 93-0485. A wireline-powered inflatable packer for borehole 
applications, by A. E. Hess. 1993. 19 p. (NC, Da, M, Wb.) 

OF 93-0486. WASHINGTON. Selected water-quality data for the 
Toppenish Creek basin, Yakima Indian Reservation, Washington, 
1989, by K. L. Payne and S. S. Sumioka. Prepared in coopera
tion with theY akima Indian Reservation. 1994. 27 p. 2 over -size 
sheets. (NC, Da, M, Wb.) 

OF 93-0487. ARKANSAS. Summary of reported agriculture and 
irrigation water use in Poinsett County, Arkansas, 1991, by T. W. 
Holland, C. A. Manning and K. L. Stafford. Prepared in coop
eration with the Arkansas Soil and Water Conservation Commis
sion. 1993. 8 p. (NC, Da, M, Wb.) 

OF 93-0488. ARKANSAS. Summary of reported agriculture and 
irrigation water use in Prairie County, Arkansas, 1991, by T. W. 
Holland, C. A. Manning and K. L. Stafford. Prepared in coop
eration with the Arkansas Soil and Water Conservation Commis
sion. 1993. 8 p. (NC, Da, M, Wb.) 

OF 93-0489. ARKANSAS. Summary of reported agriculture and 
irrigation water use in Randolph County, Arkansas, 1991, by T. 
W. Holland, C. A. Manning and K. L. Stafford. Prepared in 
cooperation with the Arkansas Soil and Water Conservation Com
mission. 1993. 8 p. (NC, Da, M, Wb.) 

OF 93-0490. ARKANSAS. Summary of reported agriculture and 
irrigation water use in St. Francis County, Arkansas, 1991, by T. 
W. Holland, C. A. Manning and K. L. Stafford. Prepared in 
cooperation with the Arkansas Soil and Water Conservation Com
mission. 1993. 8 p. (NC, Da, M, Wb.) 

OF 93-0491. ARKANSAS. Summary of reported agriculture and 
irrigation water use in White County, Arkansas, 1991, by T. W. 
Holland, C. A. Manning and K. L. Stafford. Arkansas Soil and 
Water Conservation Commission. 1993. 8 p. (NC, Da, M, Wb.) 

OF 93-0492. WASHINGTON. Documentation of a spatial data
base management system for monitoring pesticide application in 
Washington, by K. M. Schurr and S. E. Cox. Prepared in coop
eration with the U.S. Environmental Protection Agency. 1994. 
246 p. (NC, Da, M, Wb; USGS, WRD, 1201 Pacific Ave., Suite 
600, Tacoma, WA 98402.) 

OF 93-0493. OREGON. Summaryofwater-resourcesactivitiesof 
the U.S. Geological Survey in Oregon; fiscal year 1993, by D. B. 
Lee, T. D. Parks and S. W. Winkler. 1993. 72 p. (NC, Da, M, 
Wb.) 

OF 93-0494. LOUISIANA, ARKANSAS. Saltwater in shallow 
aquifers in east-central and northeastern Louisiana and southeast
em Arkansas, by G. F. HuffandJ. P. Boock. 1993. 54p. (NC, 
Da, M, Wb; USGS, WRD, 3535 South Sherwood Forest Blvd., 
Suite 120, Baton Rouge, LA 70816.) 

OF 93-0496. MINNESOTA. Hydrogeologic data collected from a 
crude-oil spill site near Bemidji, Minnesota, 1983-91, by S. E. 
Smith and M. F. Hult. 1993. 158 p. (NC, Da, M, Wb; USGS, 
WRD, 2280 Woodale Dr., Mounds View, MN 55112.) 

OF 93-0497. CALIFORNIA, OREGON. Physical, chemical, and 
biological data for detailed study of irrigation drainage in the 
Klamath Basin, California and Oregon, 1990-92, by D. E. 

MacCoy. Prepared in cooperation with the U.S. Fish and Wildlife 
Service, U.S. Bureau ofReclamation, and U.S. Bureau of Indian 
Mfairs. 1994. 168 p. (NC, Da, M, Wb; USGS, WRD, Room 
W-2233, Federal Bldg., 2800 Cottage Way, Sacramento, CA 
95825; and 5735 Kearny Villa Rd., Suite 0, San Diego, CA 
92123.) 

OF 93-0498. ALABAMA. Streamflow and water-quality data for 
Lake Purdy and its tributaries, Jefferson and Shelby counties, 
Alabama, water years 1987-91, by V. E. Stricklin. Prepared in 
cooperation with the City of Birmingham, Water Works and Sewer 
Board. 1993. 32 p. (NC, Da, M, Wb; USGS, WRD, 520 19th 
Ave., Tuscaloosa, AL 35401.) 

OF 93-0500. CALIFORNIA. Trace metals in clams (Macoma 
balthica) and sediments at the Palo Alto mudflat in South San 
Francisco Bay; June 1993-May 1993, by S. N. Luoma, D. J. 
Cain, C. L. Brown and M. I. Hornberger. Prepared in coopera
tion with the City of Palo Alto, California. 1993. 52 p. (NC, Da, 
M,Wb.) 

OF 93-0503. CALIFORNIA. Map and checklists of Jurassic and 
Cretaceous macrofossil localities within the San Jose 1:100,000 
Quadrangle, California, and discussion of paleontological results, 
by W. P. Elder and J. W. Miller. 1993. 49 p., 3 over-size 
sheets; sheet 1, scale 1:100,000 (1 inch= about 1.6 miles). (NC, 
Da, M; California Dep of Conservation, Div. of Mines and Geol., 
Mail Stop 14-34, Library, 801 K St., Sacramento, CA 95814-3532; 
185 Berry St., Suite 3600, San Francisco, CA 94109-1728; and 
State Office Bldg., 107 South Broadway, Los Angeles, CA 90012.) 

OF 93-0507. COLORADO. Chemical results and variability as
sessment of selected water-extractable constituents from soils of 
the Uncompahgre Project area, west-central Colorado, by K. C. 
Stewart, J. G. Crock and R. C. Severson. 1993. 27 p. (NC, 
Da, M, U; Vicki J. Cowart, Colorado Geol. Surv., 1313 Sherman 
St., Room 715, Denver, CO 80203; Donald Fawcett, Office of the 
State Engineer, Ground Water Section, 1313 Sherman St., Room 
818, Denver, CO 80203.) 

OF 93-0510. MONTANA. Glaciers and glaciation in Glacier Na
tionalPark,Montana,byP. E. Carrara. 1993. 18p. (NC,Da,M, 
U, S; Montana Bur. of Mines and Geol., Montana Coli. of Min
eral Sci. and Techno!., Butte, MT 59701.) 

OF 93-0514. HAW All. Distribution of past debris flows and other 
rapid slope movements from natural hillslopes in the Honolulu 
District of Oahu, Hawaii, by D. M. Peterson, S. D. Ellen and D. 
L. Knifong. Prepared in cooperation with the City and County of 
Honolulu. 1993. 32 p., 2 over-size sheets, scale 1:24,000 (1 inch 
= 2,000 feet). (NC, Da, M.) 

OF 93-0517. ARIZONA. Surficial geology, geomorphology, and 
erosion of archeologic sites along the Colorado River, eastern 
Grand Canyon, Grand Canyon National Park, Arizona, by Richard 
Hereford, H. C. Fairley, K. S. Thompson and J. R. Balsom. 
Prepared in cooperation with the U.S. Bureau of Reclamation, 
Glen Canyon Environmental Studies. 1993. 46 p., 4 over-size 
sheets; sheet 1, scale 1:1,000 (1 inch= about 85 feet); sheets 2-4, 
scale 1:2,000 (1 inch= 167 feet). (NC, Da, M, U; Arizona Geol. 
Surv., 845 North Park Ave., Tucson, AZ 85719.) 

OF 93-0518. Discussions and recommendations from the work
shop on the Impacts of volcanic ash on airport facilities, Seattle, 
Washington, April 26-28, 1993, by T. J. Casadevall. 1993. 52 



p. (NC, Da, M, S, A; Geol. and Earth Resources Div., Dep. of 
Natural Resources, Olympia, W A 98504; David A. Johnston Cas
cade Volcano Observatory, 5400 MacArthur Blvd., Vancouver, 
WA 98661.) 

OF 93-0520. CALIFORNIA. Aeromagnetic map of the Southern 
California borderland east of the Patton Escarpment, by V. E. 
Langenheim. 1993. 1 over-size sheet, scale 1:500,000 (1 inch= 
about 8 miles). (NC, Da, M; California Dep. of Conservation, 
Div. of Mines and Geol., Mail Stop 14-34, Library, 801 K St., 
Sacramento, CA 95814-3532; 185 Berry St., Suite 3600, San 
Francisco, CA 94107-1728; and State Office Bldg., 107 South 
Broadway, Los Angeles, CA 90012.) 

OF 93-0523. Coal resource assessment of the Jherruck area, Sonda 
coal field, Sindh Province, Pakistan, by J. R. SanFilipo, S. A. 
Khan and A. H. Chandio. Prepared jointly by the Geological 
Survey of Pakistan and the U.S. Geological Survey, under the 
auspices of the U.S. Agency for International Development. 
1994. 151 p., 19 over-size sheets, scale 1:50,000 (1 inch= about 
4,200 feet). (NC, Da, M.) 

OF 93-0530. Rasterizing vector and discrete data with the Woods 
Hole Image Processing System software, by V. F. Paskevich. 
1993. 61 p. (NC, Da, M.) 

OF 93-0531. UISO; a program for calculation of 230Th_234u-238u 
isochron ages, by K. R. Ludwig. 1993. 9 p. (NC, Da, M.) 

OF 93-0532. Distribution of mineral deposits in the United States
Mexico border region, by Center for Inter-American Mineral 
Resource Investigations (CIMRI), with contributions by G. J. 
Orris, K. S. Bolm, Marguerite Carbonaro, Floyd Gray, K. R. 
Long,N. J Page, J. M. G. Staude, and Tina Wells. 1993. 29 p. 
(NC,Da,M.) 

OF 93-0534. COLORADO. Geochemical and lead-isotope data 
from stream and lake sediments, and cores from the upper Arkansas 
River drainage; effects of mining at Leadville, Colorado on heavy
metal concentrations in the Arkansas River, by S. E. Church, with 
contributions by C. W. Holmes, P. H. Briggs, R. B. Vaughn, 
J. D. Cathcart, and Margaret Marot. 1993. 61 p. (NC, Da, M, 
U; Vicki J. Cowart, Colorado Geol. Surv., 1313 Sherman St., 
Room 715, Denver, C080203; Donald Fawcett, OfficeoftheState 
Engineer, Ground Water Section, 1313 Sherman St., Room 818, 
Denver, CO 80203.) 

OF 93-0535. OREGON. Digital recordings of aftershocks of the 
March 25, 1993, Scotts Mills, Oregon, earthquake, by D. L. 
Carver, D. M. Worley and T. S. Yelin. 1993. 117 p. (NC, Da, 
M, S; Oregon Dep. of Geol. and Mineral Industries, Suite 965, 
800 NE Oregon St. #28, Portland, OR 97232-2162.) 

OF 93-0537. Publications of the Branch of Atlantic Marine Geol
ogy for calendar year 1992, by M. C. Mons-Wengler and R. N. 
Oldale. 1993. 30 p. (NC, Da, M.) 

OF 93-0539. OHIO. Winter coastal observations, Lake Erie, Ohio 
shore, byP. W. Bames,MichaelMcCormickandD. E. Guy, Jr. 
1993. 28 p. (NC, Da, M.) 

OF 93-0541. MARIANA ISLANDS. Volcano logic investigations 
in the Commonwealth of the Northern Mariana Islands, May 1992, 
byR. B. Moore,R. Y. Koyanagi,M. K. Sako,F. A. Trusdell, 
R. L. Ellorda and George Kojima. Prepared in cooperation with 
the Commonwealth of the Northern Mariana Islands, Disaster 
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Control Office. 1993. 37 p. (NC, Da, M; Div. of Water and Land 
Dev., P.O. Box 373, Honolulu, HI 96809.) 

OF 93-0542. Proceedings of Conference LXII; eighth joint meeting 
of the U.S.-Japan conference on natural resources (UJNR), panel 
on earthquake prediction technology, November 16-21, 1992, 
chaired by R. L. Wesson and Yamato Miyazaki. 1993. 280 p. 
(NC,Da,M.) 

Opening remarks, by W. L. Ellsworth. p. x. 

Opening remarks, by Y amato Miyazaki. p. x. 

Activities ofthe Coordinating Committee for Earthquake Predic
tion, by Y amato Miyazaki and Y oshitake Egawa. p. 1-10. 

A tsunami about 1000 years ago in Puget Sound, Washington, 
by B. F. Atwater and A. L. Moore. p. 11-14. 

Study of turbidite as an indicator of an earthquake and its 
intensity, by Yoshio Inouchi, Y oshihiro Kinugasa and Fujio 
Kumon. p. 15. 

Great subduction-zone earthquakes in the Pacific Northwest? 
Differentiating coseismic from nontectonic tidal-marsh deposits 
along the Oregon coast, by A. R. Nelson. p. 16-22. 

Comparison of paleoseismic geology of subduction zone earth
quakes in Alaska and Cascadia, by G. A. Carver. p. 23. 

Some features of large shallow earthquakes along subduction 
zones and the Recent crustal activities in the Tokai (Japan) 
region, by Kiyoo Mogi. p. 24-45. 

Seismic gap hypothesis; ten years after; discussion, by S. P. 
Nishenk:o and L. R. Sykes. p. 46-71. 

Recurrence history of great subduction zone earthquakes along 
the Sagami and Suruga-Nankai troughs, Japan, and its tectonic 
implication, by Katsuhiko Ishibashi. p. 72. 

Strong ground motion prediction for Cascadia subduction earth
quakes, by P. G. Somerville. p. 73-74. 

Abrupt uplift within the past 1700years at southern Puget Sound, 
Washington, by R. C. Bucknam, Eileen Hemphill-Haley and E. 
B. Leopold. p. 75-78. 

The work of the Coastal Movements Data Center, by Shouichi 
Matsumura. p. 79-93. 

Seismicity, stress orientation and configuration of the Aleutian 
megathrust in the vicinity of the great 1964 Alaska earthquake, 
by C. D. Stephens, R. A. Page, J. C. Lahr, K. A. Fogleman, 
T. M. Bracher, M. A. Fisher and E. L. Geist. p. 94-104. 

Regional seismic network recording and analysis under techno
logical change, by S. D. Malone. p. 105-109. 

The plan for intensified observational facilities for prediction 
research of earthquakes occurring in the Tokyo metropolitan 
area, by Kazuo Hamada. p. 110. 

Probing the active subduction zone of the Pacific NW, USA, by 
W. D. Mooney, J. H. Luetgert, E. E. Criley, K. Miller, J. 
M. Gridley,G. R. Keller,A. M. Trehu,J. L. NabelekandN. 
I. Christensen. p. 111-114. 

Cascadia subduction zone; large scale structure studies, by R. S. 
Crosson. p. 115. 
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Results of recent geodetic VLBI experiments by the Communi
cations Research Laboratory, by Takeo Yoshino, F. Takahashi, 
H. Kunimori, Y. Koyama, Kosuke Heki, J. Amagai, T. 
Kondo, S. Matsuzaka, M. Tobita, Shouichi Matsumura and 
Masaki Murakami. p. 116-131. 

New bathymetric sUIVey and processing system based on Sea 
Beam 2000, by Akira Asada and Shigeru Kato. p. 132-141. 

Statistics of earthquake precursors in Japan in the 20 years 
preceding the end of 1990, by Kazuo Hamada. p. 142. 

A constitutive law for rate of earthquake production and its 
application to earthquake clustering, by J. H. Dieterich. p. 
143-198. 

Foreshock occurrence in Kanto, central Japan, and its perfor
mance as a precursor, by Masajiro Imoto. p. 199-213. 

Seismicity and creep at Parkfield, by A. G. Lindh, K. S. 
Breckenridge and M. T. Gladwin. p. 214. 

Relocation of earthquakes in the Parkfield region, Central Cali
fornia, 1932-1969, by K. L. Meagher. p. 21~-223. 

Probability estimation of large earthquake occurrence from the 
viewpoint of successiveness of seismic activity, by Noritak:e 
Nishide and Masaak:i Seino. p. 224-236. 

An overview of the 1992 Joshua Tree, Landers and Big Bear 
earthquakes, by L. J. Hwang. p. 237. 

Seismicity in the Western United States remotely triggered by 
theM 7.4 Landers, California, earthquake of June 28, 1992, by 
D. P. Hill, P. A. Reasenberg, A. J. Michael, W. J. Arabasz, 
G. C. Beroza,J. N. Brune,D. S. Brumbaugh,RaulCastro,S. 
D. Davis, D. M. dePolo, W. L. Ellsworth,J. S. Gomberg,S. 
C. Harmsen, Leigh House, S. M., Jackson, M. J. Johnston, L. 
M. Jones, Randy Keller, S. D. Malone, Luis Munguia, S. J. 
Nava,J. C. Pechmann,A. R. Sanford,R. W. Simpson,R. S. 
Smith, M. A. Stark, M. C. Stickney, Antonio Vidal, S. R. 
Walter, Victor Wong and J. E. Zollweg. p. 238-276. 

OF 93-0544. CALIFORNIA. Preliminary geologic map of the 
north-central San Bernardino Mountains, California, by J. C. 
Matti, H. J. Brown, F. K. Miller, C. T. Wrucke, J. P. Calzia 
and C. M. Conway. 1993. 9 p., 1 over-size sheet, scale 
1:100,000 (1 inch =about 1.6 miles). (NC, Da,M; CaliforniaDep. 
of Conservation, Div. of Mines and Geol., Mail Stop 14-34, 
Library, 801 K St, Sacramento, CA 95814-3532; 185 Berry St, 
Suite 3600, San Francisco, CA 94107-1728; and State Office 
Bldg., 107 South Broadway, Los Angeles, CA 90012.) 

OF 93-0545. ALASKA. Results of 110 apatite fission track anal
yses from the Brooks Range and North Slope ofNorthem Alaska, 
completed in cooperation with the Trans-Alaska Crustal Transect 
(TACT), by P. B. O'Sullivan, J. M. Murphy, T. E. Moore and 
D. G. Howell. 1993. 104 p. (NC, Da, M, A, S; U.S. Dep. of 
the Interior, Alaska Resource Library, 701 C St, Box 36, Anchor
age, AK 99513; AlaskaDep. ofNatural Resources, Div. ofGeol. 
and Geophys. Surv., 794 University Ave., Suite 200, Fairbanks, 
AK 99709-3645.) 

OF 93-0547. 3D-DEF; a user's manual (a three-dimensional, 
boundary element modeling program), by J. S. Gomberg and 
Michael Ellis. 1993. 15 p. (NC, Da, M.) 

OF 93-0548. COLORADO. Description, origin, and implications 
of a newly identified Slumgullion Landslide deposit, San Juan 
Mountains, southwestern Colorado, by A. F. Chleborad. 1993. 
17 p. (NC, Da, M, U; Vicki J. Cowart, Colorado Geol. SUIV., 
1313 Sherman St., Room 715, Denver, CO 80203; Donald Fawcett, 
OfficeoftheStateEngineer, GroundWater Section, 1313 Sherman 
St, Room 818, Denver, CO 80203.) 

OF 93-0551-B. HAWAII. Annotated bibliography, seismicity of 
and near the Island of Hawaii and seismic hazard analysis of the 
EastRiftofK.ilauea,byF. W. Klein. 1994. llp. (NC,Da,M.) 

OF 93-0551-C. HAW All. Annotated bibliography; marine geo
logic hazards of the Hawaiian Islands with special focus on sub
marine slides and turbidity currents, by W. R. Normark and H. 
H. Herring. Prepared in cooperation with the U.S. Department of 
Energy. 1993. 29 p. (NC, Da, M; California Dep. of Conserva
tion, Div. of Mines and Geol., Mail Stop 14-34, Library, 801 K 
St, Sacramento, CA 95814-3532; 185 Berry St., Suite 3600, San 
Francisco, CA 94107-1728; and State Office Bldg., 107 South 
Broadway, Los Angeles, CA 90012.) 

OF 93-0551-D. HAW All. Annotated bibliography; hydrogeology 
of Kilauea Volcano, Hawaii, by S. E. Ingebritsen and M. A. 
Scholl. Prepared in cooperation with the U.S. Department of 
Energy. 1993. 30 p. (NC, Da, M.) 

OF 93-0551-E. Annotated bibliography; volcanic gas emissions 
and their effect on ambient air character, by A. J. Sutton and T. 
Elias. Prepared in cooperation with the U.S. Department of En
ergy. 1993. 26 p. (NC, Da, M.) 

OF 93-0552. CALIFORNIA. Mineral resource assessment of the 
San Bernardino National Forest, California; executive summary 
and a non-technical summary for land and resource managers, by 
J. P. Calzia. 1993. 11 p. (NC, Da, M; California Dep. of Con
servation, Div. of Mines and Geol., Mail Stop 14-34, Library, 801 
K St, Sacramento, CA 95814-3532; 185 Berry St., Suite3600, San 
Francisco, CA 94107-1728; and State Office Bldg., 107 South 
Broadway, Los Angeles, CA 90012.) 

OF 93-0553. ARIZONA. Description of map units and discussion 
to accompany map showing surficial geology and geomorphology 
of the Palisades Creek Archeologic Area, Grand Canyon National 
Park, Arizona, by Richard Hereford. Prepared in cooperation with 
the U.S. Bureau of Reclamation, Glen Canyon Environmental 
Studies. 1993. 20 p., 1 over-size sheet, scale 1:2,000 (1 inch = 
167 feet). (NC, Da, M, U; Arizona Geol. SUIV., 845 North Park 
Ave., No. 100, Tucson, AZ 85719.) 

OF 93-0555. NEVADA. Report on seismologic field investiga
tions of the 29 June 1992 Little Skull Mountain earthquake, by M. 
E. Meremonte, Edward Cranswick, J. S. Gomberg, D. M. 
Worley,D. L. Carver,J. Brooks,RobertBanfill,D. E. Overturf 
andT. Bice. 1993. 95p. (NC,Da,M,U;NevadaBur. ofMines 
and Geol., Univ. of Nevada-Reno, Reno, NV 89557-0088.) 

OF 93-0556. CALIFORNIA. Relation of Arias intensity to mag
nitude and distance in California, by R. C. Wilson. 1993. 42 p. 
(NC, Da, M; California Dep. of Conservation, Div. of Mines and 
Geol., Mail Stop 14-34, Library, 801 K St, Sacramento, CA 
95814-3532; 185 Berry St, Suite 3600, San Francisco, CA 94107-
1728; and State Office Bldg., 107 South Broadway, Los Angeles, 
CA 90012.) 



OF 93-0557. CALIFORNIA. Strong-motion accelerograph re
cords from the M= 7.5 Landers, California earthquake of June 28, 
1992, by E. C. Etheredge, R. P. Maley, R. L. Porcella and J. 
C. Switzer. 1993. 216 p. (NC, Da, M; California Dep. of Con
servation, Div. of Mines and Geol., Mail Stop 14-34, Library, 801 
K St., Sacramento, CA 95814-3532; 185 Berry St., Suite 3600, San 
Francisco, CA 94107-1728; and State Office Bldg., 107 South 
Broadway, Los Angeles, CA 90012.) 

OF 93-0558. CALIFORNIA. Uranium-series analyses of evapo
rites from the 1000-foot P AN-3 core, Panamint Valley, California, 
by J. A. Fitzpatrick, J. L. Bischoff and G. I. Smith. 1993. 22 
p. (NC, Da, M; California Dep. of Conservation, Div. of Mines 
and Geol., Mail Stop 14-34, Library, 801 K St., Sacramento, CA 
95814-3532; 185 Berry St., Suite 3600, San Francisco, CA 94107-
1728; and State Office Bldg., 107 South Broadway, Los Angeles, 
CA 90012.) 

OF 93-0559. NEVADA. The interdependence of the chemical 
compositions and the physical properties of non-pegmatite beryl 
from the Snake Range of eastern Nevada, by R. E. Van Loenen. 
1993. 11 p. (NC, Da, M, U; Nevada Bur. of Mines and Geol., 
Univ. of Nevada-Reno, Reno, NV 89557-0088.) 

OF 93-0560-A. Materials provided at the workshop Geophysical 
map interpretation on the PC, convened Apri121-22, 1993, by V. 
J. Grauch, J. D. Phillips, D. B. Hoover, J. A. Pitkin, K. E. 
Livo and A. E. McCafferty. 1993. 210 p. (NC, Da, M.) 

OF 93-0560-B. Materials provided at the workshop Geophysical 
map interpretation on the PC, convened April 21-22, 1993, by V. 
J. Grauch, J. D. Phillips, D. B. Hoover, J. A. Pitkin, K. E. 
Livo and A. E. McCafferty. 1993. Four 3 1/2 inch diskettes. 
(Version 2.11 update to potential-field software.) (NC, Da, M.) 

Requires previous installation of version 2.0 (OF 92-18) or 
version 2.1 (Digital Data Series CD-ROM DDS-9) and a PC with 
a math coprocessor. 

OF 93-0560-C. Materials provided at the workshop Geophysical 
map interpretation on the PC, convened Apri121-22, 1993, by V. 
J. Grauch, J. D. Phillips, D. B. Hoover, J. A. Pitkin, K. E. 
Livo and A. E. McCafferty. 1993. Two 3 1/2 inch diskettes. 
(Version 1.03 REMAPP software.) (NC, Da, M.) 

Does not require any previous installation of software nor math 
coprocessor, although obtaining test data sets and a printed 
version of the documentation text from version 1.00 (OF 90-88) 
may be desired. 

OF 93-0560-D. NEVADA. Materials provided at the workshop 
Geophysical map interpretation on the PC, convened April21-22, 
1993,byV. J. Grauch,J. D. Phillips,D. B. Hoover,J. A. Pit
kin, K. E. Livo and A. E. McCafferty. 1993. Eight 3 1/2 inch 
diskettes. (Getchell grids and image files.) (NC, Da, M.) 

Includes binary grid and image files from the Getchell trend 
airborne geophysical project which were used during the work
shop to demonstrate the techniques presented. In order to view 
the image files, installation of the updated potential-field soft
ware (OF 93-560-B and OF 92-18 or DDS-9) is required. In 
order to work the independent exercises, acquisition of all parts 
of OF 93-560 and OF 92-18 or DDS-9 are required. 

OF 93-0562. CALIFORNIA. Macrofossils from the Imperial For
mation in the Ocotillo Wells State Vehicle Recreation Area, Im-
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perial and San Diego counties, California, by C. L. Powell, II. 
1993. 7p. (NC,Da,M;CaliforniaDep. ofConservation,Div. of 
Mines and Geol., Mail Stop 14-34, Library, 801 K St., Sacramento, 
CA 95814-3532; 185 Berry St., Suite 3600, San Francisco, CA 
94107-1728; and State Office Bldg., 107 South Broadway, Los 
Angeles, CA 90012.) 

OF 93-0563. FLORIDA. Pliocene palynomorph census data from 
the Pinecrest Beds (Tamiami Formation), in Quality Aggregates 
Phase 6 pit, southwestern Florida, by D. A. Willard. 1993. 9 p. 
(NC, Da,M.) 

OF 93-0564. CALIFORNIA. Aeromagnetic map of the San Diego 
1:100,000-scaleQuadrangle, California-BajaCaliforniaNorte, by 
V. E. Langenheim and R. C. Jachens. 1993. 1 over-size sheet, 
scale 1:100,000 (1 inch= about 1.6 miles). (NC, Da, M; California 
Dep. of Conservation, Div. of Mines and Geol., Mail Stop 14-34, 
Library, 801 K St., Sacramento, CA 95814-3532; 185 Berry St., 
Suite 3600, San Francisco, CA 94107-1728; and State Office 
Bldg., 107 South Broadway, Los Angeles, CA 90012.) 

OF 93-0565. ARIZONA. Geological map of the Lost Spring 
Mountain East Quadrangle, northern Mohave County, Arizona, by 
G. H. Billingsley. 1993. 9 p., 1 over-size sheet, scale 1:24,000 
(1 inch= 2,000 feet). (NC, Da, M, U; Arizona Bur. of Geol. and 
Mineral Techno!., 845 North Park Ave., Tucson, AZ 85719.) 

OF 93-0566. ARIZONA. Geologic map of the Lost Spring Moun
tain West Quadrangle, northern Mohave County, Arizona, by G. 
H. Billingsley. 1993. 11 p., 1 over-size sheet, scale 1:24,000 (1 
inch= 2,000 feet). (NC, Da, M, U; Arizona Bur. of Geol. and 
Mineral Techno!., 845 North Park Ave., Tucson, AZ 85719.) 

OF 93-0567. CALIFORNIA. Cretaceous coccolith correlation for 
Point Lorna Formation outfall test well, San Diego, California, by 
David Bukry. 1993. 14 p. (NC, Da, M; California Dep. of Con
servation, Div. of Mines and Geol., Mail Stop 14-34, Library, 801 
K St., Sacramento, CA 95814-3532; 185 Berry St., Suite 3600, San 
Francisco, CA 94107-1728; and State Office Bldg., 107 South 
Broadway, Los Angeles, CA 90012.) 

OF 93-0568. CALIFORNIA. Geologic map of the area around the 
Nebo Annex, Marine Corps Logistics Base, Barstow, California, 
by B. F. Cox and H. G. Wilshire. 1993. 36 p., 1 over-size 
sheet, scale 1:12,000 (1 inch= 1,000 feet). (NC, Da, M; California 
Dep. of Conservation, Div. of Mines and Geol., Mail Stop 14-34, 
Library, 801 K St., Sacramento, CA 95814-3532; 185 Berry St., 
Suite 3600, San Francisco, CA 94107-1728; and State Office 
Bldg., 107 South Broadway, Los Angeles, CA 90012.) 

OF 93-0569. Notification procedures for Kamchatka volcanic 
eruptions; acasehistoryofSheveluch Volcano, April, 1993, byT. 
P. Miller and V. Y. Kirianov. 1993. 10 p. (NC, Da, M, A, S; 
U.S. Dep. of the Interior, Alaska Resource Library, 701 C St., 
Box 36, Anchorage, AK 99513; Alaska Dep. of Natural Re
sources, Div. of Geol. and Geophys. Surv ., 794 University Ave., 
Suite 200, Fairbanks, AK 99709-3645.) 

OF 93-0570-A. Bibliography on the occurrence, properties, and 
uses of zeolites from sedimentary deposits, 1985-1992, by R. A. 
Sheppard and E. W. Sheppard. 1993. 102 p. (NC, Da, M.) 

OF 93-0570-B. Bibliography on the occurrence, properties, and 
uses of zeolites from sedimentary deposits, 1985-1992, by R. A. 
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Sheppard and E. W. Sheppard. 1993. One 3 1/2 inch diskette. 
(NC,Da,M.) 

The bibliography on the 3 1/2 inch floppy diskette was prepared 
on a Macintosh LC computer using EndNote Plus software. 
EndNote Plus works with Macintosh models 512KE and up, and 
system 4.2 or later. To perform bibliographic searches of the 
diskette, either the EndNote Plus program or the less-expensive 
but limited EndNote Plus demonstration disk must be installed 
on a Macintosh computer. 

OF 93-0571. COLORADO. Integrated mineral-resource and min
eral-environmental assessments of public lands; applications for 
land management and resource planning, by G. S. Plumlee, S. 
M. Smith, M. I. Toth, and S. P. Marsh; with contributions by 
S. D. Ludington, A. R. Wallace, W. H. Ficklin, K. S. Smith, 
J. T. Nash,N. K. Foley,R. E. VanLoenen,B. R. Berger,and 
G. Green. 1993. 18 p. (NC, Da, M, U; Vicki J. Cowart, Colo
rado Geol. Surv., 1313 Sherman St., Room 715, Denver, CO 
80203; Donald Fawcett, Office of the State Engineer, Ground 
Water Sect., 1313 Sherman St., Room 818, Denver, CO 80203.) 

OF 93-0572-A. MINNESOTA. Geochemical data of diamond 
drill core samples adjacent to the Red Lake Indian Reservation, 
northern Minnesota, by W. C. Day, R. L. Earhart, P. H. 
Briggs, J. S. Mee, D. F. Siems, D. L. Fey, B. H. Roushey, B. 
M. Adrian, G. A. Wandless, P. M. Theodorakos, A. L. Meier 
and Q. Hennigh. 1993. 24 p. (NC, Da, M; Minnesota Geol. 
Surv., 2642 University Ave., St. Paul, MN 5514-1057.) 

OF 93-0572-B. MINNESOTA. Geochemical data of diamond 
drill core samples adjacent to the Red Lake Indian Reservation, 
northern Minnesota, by W. C. Day, R. L. Earhart, P. H. 
Briggs, J. S. Mee, D. F. Siems, D. L. Fey, B. H. Roushey, B. 
M. Adrian, G. A. Wandless, P. M. Theodorakos, A. L. Meier 
and Q. Hennigh. 1993. One 3 1/2 inch diskette. (NC, Da, M; 
Minnesota Geol. Surv., 2642 University Ave., St. Paul, MN 
55114-1057.) 

Data are reported in both Microsoft Excel and ASCII formats and 
are on a 3 1/2 inch diskette using IBM.:.compatible DOS format. 

OF 93-0573-A. MAINE. Total-field aeromagnetic map of part of 
northern Maine, by K. R. Bond. 1993. 1 over-size sheet, scale 
1:250,000 (1 inch= about 4 miles). (NC, Da, M.) 

OF 93-0576. Investigation of the coal properties and the potential 
for cold-bed methane in the Forest City Basin, by J. L. Bostic, L. 
L. Brady,MaryHowes,R. R. BurchettandB. S. Pierce. 1993. 
44 p. (NC, Da, M; Kansas Geol. Surv ., 1930 Constant Ave., 
Campus West, Lawrence, KA 66046; Dep. of Natural Resources, 
Div. of Geol. and Land Surv., 111 Fairgrounds Rd., P.O. Box 
250, Rolla, MO 65401.) 

OF 93-0577. COLORADO. Control and deformation surveys at 
the Slumgullion Slide, Hinsdale County, Colorado; a progress 
report, by D. J. V ames, W. K. Smith, W. Z. Savage and K. L. 
Varnes. 1993. 15 p., 2 over-size sheets, scale 1:2,000 (1 inch= 
167feet). (NC,Da,M, U; VickiJ. Cowart,ColoradoGeol. Surv., 
1313 Sherman St., Room 715, Denver, CO 80203; Donald Fawcett, 
Office of the State Engineer, Ground Water Sect., 1313 Sherman 
St., Room 818, Denver, CO 80203.) 

OF 93-0578. CALIFORNIA. The Northern California Seismic 
Network Bulletin; January-December 1992, by D. H. Oppenhei-

mer, F. W. Klein, J. P. Eaton and F. W. Lester. 1993. 45 p. 
(NC, Da, M; California Dep. of Conservation, Div. of Mines and 
Geol., Mail Stop 14-34, Library, 801 K St., Sacramento, CA 
95814-3532; 185 Berry St., Suite 3600, San Francisco, CA 94107-
1728; and State Office Bldg., 107 South Broadway, Los Angeles, 
CA 90012.) 

OF 93-0579-A. Bibliography of well-log applications; annual up
date, October 1, 1992 to September 30, 1993, by S. E. Prensk:y. 
1993. 115 p. (NC, Da, M.) 

OF 93-0579-B. Bibliography of well-log applications; annual up
date, October 1, 1992 to September 30, 1993, by S. E. Prensk:y. 
1993. One 3 1/2 inch diskette. (NC, Da, M.) 

Macintosh version consisting of one text files on one 3 1/2 inch 
1.44MB disk. Formatted in Microsoft Word, version 5.0. 

OF 93-0579-C. Bibliography of well-log applications; annual up
date, October 1, 1992 to September 30, 1993, by S. E. Prensk:y. 
1993. One 3 1/2 inch diskette. (NC, Da, M.) 

IBM-PC, or compatible, version, consisting of one text ftles on 
one 3 1/2 inch 1.44MB disk. Formatted in WordPerfect, version 
5.1. 

OF 93-0581. VIRGINIA. Detailed sections from auger holes in the 
Bowling Green, Penola, Sparta, and Supply quadrangles, Virginia, 
by R. E. Weems, D. S. Powars and A. M. Clark. 1993. 62 p. 
(NC; Virginia Div. of Mineral Resources, Natural Resources 
Bldg., Alderman and McCormick Rd., P .0. Box 3667, Charlottes
ville, VA 22903.) 

OF 93-0582. Probability and statistics for petroleum resource as
sessment, by R. A. Crovelli. 1993. 143 p. (NC, Da, M.) 

OF 93-0583. CALIFORNIA. Low strain level acoustic emission 
due to seismic waves and tidaVthermoelastic strains observed at 
the San Francisco Presidio, California, by B. H. Armstrong, C. 
M. Valdes-Gonzales, M. J. Johnston and J. D. Leaird. 1993. 
22 p. (NC, Da, M; California Dep. of Conservation, Div. of 
Mines and Geol., Mail Stop 14-34, Library, 801 K St., Sacramento, 
CA 95814-3532; 185 Berry St, Suite 3600, San Francisco, CA 
94107-1728; and State Office Bldg., 107 South Broadway, Los 
Angeles, CA 90012.) 

OF 93-0584. COLORADO. Concentrations of N2, 02, C02, and 
He in soil gases collected in the northern San Luis Valley, Colo
rado, by M. E. Hinkle. 1993. 18 p., one 5 1/4 inch diskette. 
(NC, Da, M, U; Vicki J. Cowart, Colorado Geol. Surv., 1313 
Sherman St., Room 715, Denver, CO 80203; Donald Fawcett, 
Office of the State Engineer, Ground Water Section, 1313 Sherman 
St, Room 818, Denver, CO 80203.) 

Requirements: IBM or compatible PC using MS DOS, with a 5 
1/4 inch, 360K drive. 

OF 93-0585. Program Kolor-map and section, Amiga version 2.0, 
by A. A. Zohdy. 1993. 111 p., one 3 1/2 inch diskette. (NC, Da, 
M.) 

Requirements are an Amiga computer with a minimum of 5MB 
RAM (4MB Fast RAM and 1MB Chip RAM), running under 
AmigaDOS 1.3 or higher. A math coprocessor is strongly rec
ommended. A program that reads files on MS-DOS diskettes 
into the Amigais required (for example, CrossDOS, which is part 
of AmigaDOS 2.1 and higher). The disk contains the executable 



program, source code, libraries, a utility program with a header 
file for generating data that can be imported into commercial 3-D 
shaded relief programs (such as VistraPro 3.0), and examples of 
data flies and image flies. The disk is a 3 1/2 inch MS-DOS 
double-sided, double-density (720K) format. 

OF 93-0587. ARIZONA. Geologic map of the Dutchman Draw 
Quadrangle, northern Mohave County, Arizona, by G. H. 
Billingsley. 1993. 12 p., 1 over-size sheet, scale 1:24,000 (1 inch 
=2,000feet). (NC,Da,M, U;ArizonaBur. ofGeol. andMineral 
Techno!., 845 North Park Ave., Tucson, AZ 85719.) 

OF 93-0588. ARIZONA. Geologic map of the Grandstand Quad
rangle, northern Mohave County, Arizona, by G. H. Billingsley. 
1993. 15 p., 1 over-size sheet, scale 1:24,000 (1 inch= 2,000 feet). 
(NC, Da, M, U; Arizona Bur. of Geol. and Mineral Techno I., 845 
North Park Ave., Tucson, AZ 85719.) 

OF 93-0589. Results of standard coal quality analysis for 
COAL REAP drilling from January 1988 to February 1989, JK-se
ries boreholes, Jherruck area of the Sonda coal field, Sindh Prov
ince, Pakistan, compiled by J. R. SanFilipo, A. H. Chandio, S. 
A. Khan, R. A. Khan and C. L. Oman. Prepared jointly by the 
Geological Survey of Pakistan and the U.S. Geological Survey, 
under the auspices of the U.S. Agency for International Develop
ment. 1993. 167 p. (NC, Da, M.) 

OF 93-0590-A. ARIZONA. Preliminary geologic map of 
Chiricahua National Monument, Cochise County, Arizona, with 
digital geologic map data, by E. A. du Bray and J. S. Pallister. 
1993. 13 p., 1 over-size sheet, scale 1:24,000 (1 inch= 2,000 feet). 
(NC, Da, M, U; Bur. of Geol. and Mineral Technol., 845 North 
Park Ave., Tucson, AZ 85719.) 

OF 93-0590-B. ARIZONA. Preliminary geologic map of 
Chiricahua National Monument, Cochise County, Arizona, with 
digital geologic map data, by E. A. du Bray and J. S. Pallister. 
1993. One31/2inchdiskette. (NC,Da,M,U;Bur. ofGeol. and 
Mineral Techno!., 845 North Park Ave., Tucson, AZ 85719.) 

Digital files (in AS CIT and GSMAP v .8 formats) used to produce 
the geologic map are provided on diskette. Requirements: IBM 
PC or compatible; minimum 512K RAM: math coprocessor; 
EGA or VGA graphics board. Digital data are on a 3 1/2 inch 
1.44MB diskette. 

OF 93-0592. The U.S. Geological Survey digital spectral library; 
version 1:0.2 to 3.0 J.Lm, by R. N. Clark, G. A. Swayze, A. J. 
Gallagher, T. V. King and W. M. Calvin. 1993. 1326 p. (NC, 
Da, M.) 

OF 93-0593-A. SPVIEW; spectral plot program for accessing the 
USGS Digital Spectral Library database with MS-DOS personal 
computers, version 1.00, by K. E. Livo, R. N. Clark and D. H. 
Knepper, Jr. 1993. 26 p. (NC, Da, M.) 

OF 93-0593-B. SPVIEW; spectral plot program for accessing the 
USGS Digital Spectral Library database with MS-DOS personal 
computers, version 1.00, by K. E. Livo, R. N. Clark and D. H. 
Knepper, Jr. 1993. Three 3 1/2 inch diskettes. (NC, Da, M.) 

Requirements: an MS-DOS compatible computer with color 
VGA graphics, a 1.44MB 3 1/2 inch floppy disk-drive, MS-DOS 
5.0 or greater, 12MB of hard-disk space, and at least 415K of 
free conventional memory. 
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OF 93-0596-A. ALASKA. Plays for assessment in Region I, 
Alaska, as of October 4, 1993; 1995 National Assessment of Oil 
and Gas, compiled by D. L. Gautier and K. L. V ames. 1993. 7 
p. (NC,Da,M,A,S;Alaska,Div. ofGeol. andGeophys. Surv., 
794 University Ave., Suite200, Fairbanks, AK 99709-3645; U.S. 
Dep. of Interior, Alaska Resource Library, 701 C St, Box 36, 
Anchorage, AK 99513.) 

OF 93-0596-B. Plays for assessment in Region IT, Pacific Coast, as 
of October 4, 1993; 1995 National Assessment of Oil and Gas, 
compiled by D. L. Gautier and K. L. V ames. 1993. 11 p. 
(NC, Da, M, S; Geol. and Earth Resources Div., Dep. of Natural 
Resources, Olympia, W A 98504; David A. Johnston Cascade 
Volcano Observatory, 5400 MacArthur Blvd., Vancouver, W A 
98661; Oregon Dep. of Geol. and Mineral Industries, Suite 965, 
800 NE Oregon St. #28, Portland, OR 97232-2162; California 
Dep. of Conservation, Div. of Mines and Geol., Mail Stop 14-34, 
Library, 801 K St, Sacramento, CA 95814-3532; 185 Berry St, 
Suite 3600, San Francisco, CA 94107-1728; and State Office 
Bldg., 107 South Broadway, Los Angeles, CA 90012.) 

OF 93-0596-C. Plays for assessment in Region Ill, Colorado Pla
teau and Basin and Range, as of October 4, 1993; 1995 National 
Assessment of Oil and Gas, compiled by D. L. Gautier and K. L. 
Varnes. 1993. 18 p. (NC, Da, M. S, U; Geol. and Earth Re
sources Div., Department of Natural Resources, Olympia, WA 
98504; David A. Johnston Cascade Volcano Observatory, 5400 
MacArthur Blvd., Vancouver, WA 98661; Oregon Dep. of Geol. 
and Mineral Industries, Suite 965, 800 NE Oregon St #28, Port
land, OR 97232-2162; California Dep. of Conservation, Div. of 
Mines and Geol., Mail Stop 14-34, Library, 801 K St, Sacramento, 
CA 95814-3532; 185 Berry St., Suite 3600, San Francisco, CA 
94107-1728; and State Office Bldg., 107 South Broadway, Los 
Angeles, CA 90012; Nevada Bur. of Mines and Geol., Univ. of 
Nevada-Reno, Reno, NV 89557-0088; Idaho Geol. Surv., Univ. 
of Idaho Campus, Morrill Hall, Room 332, Moscow, ID 83843; 
Utah Geol. Surv., 2363 Foothill Dr., Salt Lake City, UT 84109-
1403; Vicki J. Cowart, Colorado Geol. Surv., 1313 Sherman St, 
Room 715, Denver, CO 80203; Donald Fawcett, Office of State 
Engineer, Ground Water Section, 1313 Sherman St, Room 818, 
Denver, CO 80203; New Mexico Bur. of Mines and Mineral 
Resources, Campus Station, Socorro, NM 87801; Arizona Bur. of 
Geol. and Mineral Techno!., 845 North Park Ave., Tucson, AZ 
85719.) 

OF 93-0596-D. Plays for assessment in Region IV, Rocky Moun
tains and Northern Great Plains, as of October 4, 1993; 1995 
National Assessment of Oil and Gas, compiled by D. L. Gautier 
andK. L. Varnes. 1993. 34p. (NC,Da,M, U,S;MontanaBur. 
of Mines and Geol., Montana Coli. of Mineral Sci. and Techno I., 
Butte, MT 59701; North Dakota Geol. Surv., University Station, 
Grand Forks, ND 58202-8156; Dep. of Water and Natural Re
sources, South Dakota Geol. Surv., Sci. Ctr., Univ. of South 
Dakota, Vermillion, SD 57069; Geol. Surv. of Wyoming, P.O. 
Box 3008, University Station, Laramie, WY 82071; Utah Geol. 
Surv., 2363 Foothill Dr., Salt Lake City, UT 84109-1403; Idaho 
Geol. Surv., Univ. of Idaho Campus, Morrill Hall, Room 332, 
Moscow, ID 83843; Conservation and Surv. Div., Inst. of Agri
culture and Natural Resources, 113 Nebraska Hall, Univ. of Ne
braska, Lincoln, NE 68588-0517; Vicki J. Cowart, Colorado 
Geol. Surv., 1313 Sherman St, Room 715, Denver, CO 80203; 
Donald Fawcett, Office of State Engineer, Ground Water Section, 
1313 Sherman St, Room 818, Denver, CO 80203; New Mexico 
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Bur. of Mines and Mineral Resources, Campus Station, Socorro, 
NM 87801.) 

OF 93-0596-E. TEXAS, NEW MEXICO. Plays for assessment in 
Region V, West Texas and eastern New Mexico, as of October 4, 
1993; 1995 National Assessment of Oil and Gas, compiled by D. 
L. Gautier and K. L. Varnes. 1993. 9 p. (NC, Da, M, U; New 
Mexico Bur. of Mines and Mineral Resources, Campus Station, 
Socorro, NM 87801; Bur. of Economic Geol., Univ. of Texas at 
Austin, University Station, Box X, Austin, TX 78713-7508.) 

OF 93-0596-F. Plays for assessment in Region Vl Gulf Coast, as 
of October 4, 1993; 1995 National Assessment of Oil and Gas, 
compiledbyD. L. GautierandK. L. Varnes. 1993. 60p. (NC, 
Da, M; Geol. Surv. of Alabama, P.O. Box Drawer 0, University 
Station, Tuscaloosa, AL 35486, Dep. of Natural Resources, Div. 
of Resource Management, 903 West Tennessee St, Tallahassee, 
FL 32304; Louisiana Geol. Surv., Dep. of Natural Resources, 
Box G, University Station, Baton Rouge, LA 70893; Bur. of 
Geol., Mississippi Dep. of Natural Resources, P.O. Box 5348, 
Jackson,MS 39216; Bur. ofEconomicGeol., UniversityofTexas 
at Austin, University Station, Box X, Austin, TX 78713-7508.) 

OF 93-0596-G. Plays for assessment in Region Vll, Mid-Conti
nent, as of0ctober4, 1993; 1995 National Assessment of Oil and 
Gas, compiled by D. L. Gautier and K. L. Varnes. 1993. 17 p. 
(NC, Da, M; Minnesota Geol. Surv., 2642 University Ave., St 
Paul,MN55114-1057;Geol. Surv. Div.,MichiganDep. ofNat
ural Resources, P.O. Box 30028, Lansing, MI 48909; Iowa Geol. 
Surv., 123 North Capitol St., Iowa City, IA 52242; Conservation 
and Surv. Div ., Inst. of Agriculture and Natural Resources, 113 
Nebraska· Hall, Univ. of Nebraska, Lincoln, NE 68588-0517; 
Kansas Geol. Surv., 1930 Constant Ave., Campus West Univ. 
of Kansas, Lawrence, KS 66046; Oklahoma Geol. Surv ., Univ. of 
Oklahoma, 830 Van Vleet Oval, Room 163, Norman, OK 73019; 
Bur. of Geol., Mississippi Dep. of Natural Resources, P.O. Box 
5348, Jackson, MS 39216; Arkansas Geol. Commission, 3815 
West Roosevelt Rd., Little Rock, AR 72204.) 

OF 93-0596-H. Plays for assessment in Region VIII, Eastern, as of 
October 4, 1993; 1995 National Assessment of Oil and Gas, 
compiled by D. L. Gautier and K. L. V ames. 1993. 23 p. (NC, 
Da, M; Arkansas Geol. Commission, 3815 West Roosevelt Rd., 
Little Rock, AR 72204; Geol. Surv. of Alabama, P.O. Box 
Drawer 0, University Station, Tuscaloosa, AL 35486; Connecticut 
Geol. and Natural History Surv., Natural Resource Ctr., 165 Cap
itol Ave., Room 553, Hartford, CT 06106; Delaware Geol. Surv., 
Univ. of Delaware, 101 Penny Hall, Newark, DE 19716; Georgia 
Geol. Surv., Room 400, 19 Martin Luther King Jr. Dr. SW, 
Atlanta, GA 30334; Illinois State Geol. Surv., Natural Resources 
Bldg., 615 East Peabody Dr., Room 121, Champaign, IL 61820; 
Kentucky Geol. Surv., Univ. of Kentucky, 311 Breckinridge 
Hall, Lexington, KY 40506; Pirth Geology Library, 100 Bowman 
Hall, Univ. of Kentucky, Lexington, KY 40506; Coastal Zone 
Management, 100 Cambridge St, 20th Floor, Boston, MA 02202; 
Maryland Geol. Surv., 2300 St Paul St, Baltimore, MD 21218; 
Maine Geol. Surv., Dep. of Conservation, State House, Station 
22, Augusta, ME 04333; Geol. Surv. Div ., Michigan Dep. of 
Natural Resources, P.O. Box 30028, Lansing, MI48909; Bur. of 
Geol., Mississippi Dep. of Natural Resources, P.O. Box 5348, 
Jackson, MS 39216; Div. of Land Resources, Dep. of Natural 
Resources and Community Dev., P.O. Box 27687, Raleigh, NC 
27611; Dep. of Resources and Economic Dev., 117 James Hall, 

Univ. of New Hampshire, Durham, NH 03824; New York State 
Geol. Surv., 3136 Cultural Education Ctr., Empire State Plaza, 
Albany, NY 12230; Dep. of Natural Resources, Div. of GeoL 
Surv., Fountain Square, Bldg. B, Columbus, OH 43224; Bur. of 
Topographic and Geol. Surv ., Dep. of Environmental Resources, 
P .0. Box 2357, Harrisburg, PA 17120; Dep. ofGeol., Green Hall, 
Univ. of Rhode Island, Kingston, RI 02881; South CarolinaGeol. 
and Geodetic Surv., Harbison Forest Rd., Columbia, SC 28210; 
Dep. ofConservation,Div. ofGeol.,CustomsHouse, 701 Broad
way, Nashville, TN 37219-5237; Virginia Div. ·of Mineral Re
sources, P.O. Box 3667, Charlottesville, VA 22903; Office of the 
State Geologist, 103 South Main St, Ctr. Bldg., Waterbury, VT 
05676; West Virginia Geol. and Economic Surv., Mont Chateau 
Research Ctr., P.O. Box 879, Morgantown, WV 26507-0879.) 

OF 93-0597. COLORADO. Photogrammetric determination of 
movement on the Slumgullion Slide, Hinsdale County, Colorado 
1985-1990, by W. K. Smith. 1993. 17 p., 2 over-size sheets, 
scale 1:5,000 (1 inch= about 400 feet). (NC, Da, M, U; Vicki J. 
Cowart, Colorado Geol. Surv., 1313 Sherman St, Room 715, 
Denver, CO 80203; Donald Fawcett, Office of the State Engineer, 
Ground Water Sect., 1313 Sherman St, Room 818, Denver, CO 
80203.) 

OF 93-0598. The lbexian Series (Lower Ordovician), a replace
ment for "Canadian Series" in North American chronostratigraphy, 
by R. J., Ross, Jr., L. F. Hintze, R. L. Ethington, J. F. Miller, 
M. E. Taylor, and J. E. Repetski; with a section on Echinoderm 
biostratigraphy, by James Sprinkle and T. E. Guensburg. 1993. 
75 p., 3 over-size sheets. (NC, Da, M, U; Utah Geol. Surv., 2363 
Foothill Dr., Salt Lake City, UT 84109-1403; Nevada Bur. of 
Mines and Geol., Univ. of Nevada-Reno, Reno, NV 89557-0088; 
Missouri Dep. of Natural Resources, Div. of Geol. and Land 
Surv., 111 Fairgrounds Rd., P.O. Box 250, Rolla, MO 65401.) 

OF 93-0600-A. Preliminary determination of epicenters; monthly 
listing January-March 1993, by National Earthquake Information 
Center. 1993. 104 p. (NC, Da, M.) 

OF 93-0600-B. Preliminary determination of epicenters; monthly 
listing April-June 1993, by National Earthquake Information Cen
ter. 1993. 112 p. (NC, Da, M.) 

OF 93-0600-C. Preliminary determination of epicenters; monthly 
listing July-September 1993, by National Earthquake Information 
Center. 1993. 132 p. (NC, Da, M.) 

OF 93-0601-A. Earthquake data report, January 1993, by National 
Earthquake Information Center. 1993. 406 p. (NC, Da, M.) 

OF 93-0601-B. Earthquake data report, January 1993, by National 
Earthquake Information Center. 1993. Four 5 1/4 inch diskettes. 
(NC, Da,M.) 

The EDR data are written on 1.2MB high density, 5 1/4 inch 
diskettes and are readable by IBM PC or compatible computers 
running DOS version 2.0 or higher. All files are ASCII. 

OF 93-0602-A. Earthquake data report, February 1993, by Na
tional Earthquake Information Center. 1993. 346 p. (NC, Da, 
M.) 

OF 93-0602-B. Earthquakedatareport, February 1993, by National 
Earthquake Information Center. 1993. Four 5 1/4 inch diskettes. 
(NC,Da,M.) 



The EDR data are written on 1.2MB, high density, 5 1/4 inch 
diskettes and are readable by IBM PC or compatible computers 
running DOS version 2.0 or higher. All ftles are ASCTI. 

OF 93-0603-A. Earthquake data report, March 1993, by National 
Earthquake Information Center. 1993. 490 p. (NC, Da, M.) 

OF 93-0603-B. Earthquake data report, March 1993, by National 
Earthquake Information Center. 1993. Five 5 1/4 inch diskettes 
(NC, Da,M.) 

The EDR data are written on 1.2MB, high density, 5 1/4 inch 
diskettes and are readable by IBM PC or compatible computers 
running DOS version 2.0 or higher. All files are ASCTI. 

OF 93-0604-A. Earthquake data report, April 1993, by National 
Earthquake Information Center. 1993. 406 p. (NC, Da, M.) 

OF 93-0604-B. Earthquake data report, April 1993, by National 
Earthquake Information Center. 1993. Four 5 1/4 inch diskettes. 
(NC,Da,M.) 

The EDR data are written on 1.2MB, high density, 5 1/4 inch 
diskettes and are readable by IBM PC or compatible computers 
running DOS version 2.0 or higher. All files are ASCTI and the 
documentation is given in file AAREADME.DAT on the first 
disk. 

OF 93-0605-A. Earthquake data report, May 1993, by National 
Earthquake Information Center. 1993. 489 p. (NC, Da, M.) 

OF 93-0605-B. Earthquake data report, May 1993, by National 
Earthquake Information Center. 1993. Five 5 1/4 inch diskettes. 
(NC, Da,M.) 

The EDR data are written on 1.2MB, high density, 5 1/4 inch 
diskettes and are readable by IBM PC or compatible computers 
running DOS version 2.0 or higher. All files are ASCTI and the 
documentation is given in file AAREADME.DAT on the first 
disk. 

OF 93-0606-A. Earthquake data report, June 1993, by National 
Earthquake Information Center. 1993. 428 p. (NC, Da, M.) 

OF 93-0606-B. Earthquake data report, June 1993, by National 
Earthquake Information Center. 1993. Five 5 1/4 inch diskettes. 
(NC, Da,M.) 

The EDR data are written on 1.2MB, high density, 5 1/4 inch 
diskettes and are readable by IBM PC or compatible computers 
running DOS version 2.0 or higher. All files are ASCTI and the 
documentation is given in file AAREADME.DAT on the first 
disk. 

OF 93-0607-A. Earthquake data report, July 1993, by National 
Earthquake Information Center. 1993. 588 p. (NC, Da, M.) 

OF 93-0607-B. Earthquake data report, July 1993, by National 
Earthquake Information Center. 1993. Six 5 1/4 inch diskettes. 
(NC, Da, M.). 

The EDR data are written on 1.2MB, high density, 5 1/4 inch 
diskettes and are readable by IBM PC or compatible computers 
running DOS version 2.0 or higher. All files are ASCTI and the 
documentation is given in file AAREADME.DAT on the frrst 
disk. Succeeding disks are a continuation of the data file which 
starts on the frrst disk. Each disk contains a title page file, named 
AA TPAGEn.DAT, and a data file, OFEDRmmn.DAT, where n 
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is the disk number and mm is a two-character code for the month 
(JA, FE, MR, etc.). 

OF 93-0608-A. Earthquake data report, August 1933, by National 
Earthquake Information Center. 1993. 490 p. (NC, Da, M.) 

OF 93-0608-B. Earthquake data report, August 1993, by National 
Earthquake Information Center. 1993. Five 5 1/4 inch diskettes. 
(NC, Da,M.) 

The EDR data are written on 1.2MB, high density, 5 1/4 inch 
diskettes and are readable by IBM PC or compatible computers 
running DOS version 2.0 or higher. All ftles are ASCII and the 
documentation is given in file AAREADME.DAT on the frrst 
disk. Succeeding disks are a continuation of the data file which 
starts on the frrst disk. Each disk contains a title page ftle, named 
AA TPAGEn.DAT, and a data file, OFEDRmmn.DAT, where n 
is the disk number and mm is a two-character code for the month 
(JA, FE, MR, etc.). 

OF 93-0609-A. Earthquake data report, September 1993, by Na
tional Earthquake Information Center. 1993. 509 p. (NC, Da, 
M.) 

OF 93-0609-B. Earthquake data report, September 1993, by Na
tionalEarthquakeinformationCenter. 1993. Five51/4inchdisk
ettes. (NC, Da, M.) 

The EDR data are written on 1.2MB, high density, 5 1/4 inch 
diskettes and are readable by IBM PC or compatible computers 
running DOS version 2.0 or higher. All files are ASCII and the 
documentation is given in file AAREADME.DAT on the frrst 
disk. Succeeding disks are a continuation of the data file which 
starts on the fust disk. Each disk contains a title page ftle, named 
AA TP AGEn.DAT, and a data file, OFEDRmmn.DAT, where n 
is the disk number and mm is a two-character code for the month 
(JA, FE, MR, etc.). 

OF 93-0613. Economic fundamentals of mining law, by K. R. 
Long. 1993. 33 p. (NC, Da, M.) 

OF 93-0614. VIRGINIA. Preliminary bedrock geologic map of 
the Wightman 7.5' Quadrangle, Virginia, by W. C. Burton. 
1993. 9 p., 1 over-size sheet, scale 1:24,000 (1 inch= 2,000 feet.) 
(NC.) 

OF 93-0615. COLORADO. Summary of isotopic geochronology 
for the Leadville 1 o x 2o Quadrangle, central Colorado, by A. R. 
Wallace. 1993. One 3 1/2 inch DS!HD IBM compatible diskette. 
(NC, Da, M, U; Vicki J. Cowart, Colorado Geol. Surv., 1313 
Sherman St., Room 715, Denver, CO 80203; Donald Fawcett, 
Office of the State Engineer, Ground Water Section, 1313 Sherman 
St., Room 818, Denver, CO 80203.) 

Diskette is in Excel (.XLS) and Lotus 1-2-3 (.WK1) formats. 

OF 93-0616. COLORADO. Impact of th~ Summitville Mine on 
irrigation water, agricultural soils, and alfalfa in the southwestern 
San Luis Valley, Colorado, by J. A. Erdman and K. S. Smith. 
1993. 5 p. (NC, Da, M, U; Vicki J. Cowart, Colorado Geol. 
Surv., 1313 Sherman St., Room 715, Denver, CO 80203; Donald 
Fawcett, Office ofthe State Engineer, Ground Water Section, 1313 
Sherman St., Room 818, Denver, CO 80203.) 

OF 93-0617. ARIZONA. Geology of Chiricahua National Monu
ment, a review for the non-specialist, by J. S. Pallister, E. A. du 
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BrayandD. B. Hall. 1993. 17p. (NC,Da,M,U;Bur. ofGeol. 
and Mineral Techno!., 845 North Park Ave., Tucson, AZ 85719.) 

OF 93-0618. MASSACHUSETTS. A geologic overview of Cape 
Cod and a geologic transect of Wellfleet from the Atlantic Ocean 
toCapeCodBay,byR. N. Oldale;J. V. O'Connor,B. B. Tor
mey and R. S. Williams, Jr. 1993. 26 p. (NC, Da, M.) 

OF 93-0619. ARIZONA. A hydrogeochemical survey for miner
alized breccia pipes; data from springs, wells, and streams on the 
Hualapai Indian Reservation, northwestern Arizona, by K. J. 
Wenrich, S. Q. Boundy, R. M. Aumente-Modreski, S. P. 
Schwarz, H. B. Sutphin andJ. M. Been. 1994. 66 p. (NC, Da, 
M, U; Bur. ofGeol. and Mineral Techno!., 845 North Park Ave., 
Tucson, AZ 85719.) 

OF 93-0620. NEVADA, CALIFORNIA. Late Pleistocene and 
Holocene environmental changes in Fish Lake valley, Nevada-Cal
ifornia; geomorphic response of alluvial fans to climate change, by 
C. K. Throckmorton and M. C. Reheis. 1993. 82 p. (NC, Da, 
M, U; California Dep. of Conservation, Div. of Mines and Geol., 
Mail Stop 14-34, Library, 801 K St., Sacramento, CA 95814-3532; 
185 Berry St., Suite 3600, San Francisco, CA 94107-1728; and 
State Office Bldg., 107 South Broadway, Los Angeles, CA 90012; 
Nevada Bur. of Mines and Geol., Univ. of Nevada-Reno, Reno, 
NV 89557-0088.) 

OF 93-0622. CALIFORNIA. Earthquake research at Parkfield, 
1993 and beyond; report of the National Earthquake Prediction 
Evaluation Council (NEPEC) working group to evaluate the 
Parkfield earthquake prediction experiment, by National Earth
quake Prediction Evaluation Council (NEPEC). 1993. 19 p. 
(NC, Da,M.) 

OF 93-0623. OREGON. Coccolith-bearing late middle Eocene 
kerogen shale, Tillamook Highlands, Northwest Oregon Coast 
Range, by P. D. Snavely, Jr., David Bukry and R. E. Wells. 
1993. 13 p. (NC, Da, M, S; Oregon Dep. of Geol. and Mineral 
Industries, Suite 965, 800 NE Oregon St. #28, Portland, OR 
97232.) 

OF 93-0624. SOUTH DAKOTA, WYOMING, NEBRASKA. Fa
vorable areas for uranium in the Oligocene White River Beds of 
southwestern South Dakota, southeastern Wyoming and north-

·western Nebraska, by K. A. Dickinson. 1993. 7 p., 1 over-size 
sheet. (NC, Da, M, U; Dep. of Water and Natural Resources, 
South Dakota Geol. Surv., Sci. Ctr., Univ. of South Dakota, 
Vermillion, SD 57069; Geol. Surv. of Wyoming, P .0. Box 
3008, University Station, Laramie, WY 82071; Conservation and 
Surv. Div ., Inst. of Agriculture and Natural Resources, 113 Ne
braska Hall, Univ. of Nebraska, Lincoln, NE 68588-0517.) 

OF 93-0625. CALIFORNIA. USGS National Earthquake Hazard 
Reduction Program (NEHRP) in Northern California in FY94, by 
W. H. Bakun. 1993. 27 p. (NC, Da, M; California Dep. of 
Conservation, Div. of Mines and Geol., Mail Stop 14-34, Library, 
801 K St., Sacramento, CA 95814-3532; 185 Berry St., Suite 3600, 
San Francisco, CA 94107-1728; and State Office Bldg., 107 South 
Broadway, Los Angeles, CA 90012.) 

OF 93-0626. State water-data reports; hydrologic records of the 
United States water years 1990, 1991, and 1992, by D. F. Alt. 
1993. One CD-ROM. (NC, Da, M, Wb.) 

The minimum system requirements for using the software are: 
IBM PC compatible with color monitor; 640K RAM, MS-DOS 
3.0 or higher; Microsoft MSCDEX 2.1 or higher; CD-ROM 
reader with ISO 9660 driver; and hard disk with at least 1MB 
free space. 

OF 93-0627. Selected data on characteristics of glacial-deposit and 
carbonate-rock aquifers, Midwestern Basins and Arches region, by 
R. L. Joseph and S. M. Eberts. 1994. 43 p. (NC, Da, M, Wb; 
USGS, WRD, 975 West 3rd Ave., Columbus, OH 43212.) 

OF 93-0630. WISCONSIN. Evaluation of nonpoint-source con
tamination, Wisconsin; selected data for 1992 water year, by D. J. 
Graczyk, J. F. Walker, S. R. Greb, S. R. Corsi and D. W. 
Owens. Prepared in cooperation with the Wisconsin Department 
of Natural Resources. 1993. 48 p. (NC, Da, M, Wb; USGS, 
WRD, 6417 Normandy Lane, Madison, WI 53719-1133.) 

OF 93-0631. WASHINGTON. FloodsofNovember 1990in west
ern Washington, by L. L. Hubbard. 1994. 10 p., 1 over-size 
sheet. (NC, Da, M, Wb, S; USGS, WRD, 10615 SE Cherry 
Blossom Dr., Portland, OR 97216.) 

OF 93-0633. ARKANSAS. Summary of reported agriculture and 
irrigation water use in Pulaski County, Arkansas, 1991, by T. W. 
Holland, C. A. Manning and K. L. Stafford. Prepared in coop
eration with the Arkansas Soil and Water Conservation Commis
sion. 1993. 8 p. (NC, Da, M, Wb.) 

OF 93-0634. ARKANSAS. Summary of reported agriculture and 
irrigation water use in Woodruff County, Arkansas, 1991, by T. 
W. Holland, C. A. Manning and K. L. Stafford. Prepared in 
cooperation with the Arkansas Soil and Water Conservation Com
mission. 1993. 8 p. (NC, Da, M, Wb.) 

OF 93-0635. ARKANSAS. Summary of reported agriculture and 
irrigation water use in northwestern Arkansas counties, 1991, by 
T. W. Holland, C. A. Manning and K. L. Stafford. Prepared 
in cooperation with the Arkansas Soil and Water Conservation 
Commission. 1993. 8 p. (NC, Da, M, Wb.) 

OF 93-0636. ARKANSAS. Summary of reported agriculture and 
irrigation water use in southwestern Arkansas counties, 1991, by 
T. W. Holland, C. A. Manning and K. L. Stafford. Prepared 
in cooperation with the Arkansas Soil and Water Conservation 
Commission. 1993. 8 p. (NC, Da, M, Wb.) 

OF 93-0637. ARKANSAS. Summary of reported agriculture and 
irrigation water use in weshcentral Arkansas counties, 1991, by T. 
W. Holland, C. A. Manning and K. L. Stafford. Prepared in 
cooperation with the Arkansas Soil and Water Conservation Com
mission. 1993. 8 p. (NC, Da, M, Wb.) 

OF 93-0640. WASHINGTON. Mass balance, meteorological, 
and runoff measurements at South Cascade Glacier, Washington, 
1992 balance year, by R. M. KrimmeL 1993. 38 p. (NC, Da, M, 
Wb.) 

OF 93-0644. ALASKA. Levels of lakes in the North Kenai area, 
Alaska, 1970 to 1992, by B. J. Bailey and J. A. Mcintire. Pre
pared in cooperation with the Alaska Department of Natural Re
sources. 1993. 18 p. (NC, Da, M, Wb, A, S; USGS, WRD, 4230 
University Dr., Suite 201, Anchorage, AK 99508-4664; 800 
Yukon Dr., Fairbanks, AK 99775-5170; and 9101 Mendenhall 
Mall Rd., Federal Bldg. Annex, Suite 8, Juneau, AK 99802.) 



OF 93-0645. OHIO. Estimated water use in Ohio; 1990 thermo
electric-powerdata.byR. J. Veley. 1993. 2p. (NC,Da,M, Wb, 
A, S, U.) (Water fact sheet.) 

OF 93-0646. OHIO. Estimated water use in Ohio, 1990 livestock, 
animal-specialties, and irrigation data, by R. J. Veley. 1993. 2 
p. (NC, Da, M, Wb, A, S, U.) (Water fact sheet.) 

OF 93-0647. USGS global change research. 1993. 2 p. (NC, Da, 
M,Wb.) 

OF 93-0648. MISSOURI. Geohydrology, water quality, and sim
ulation of ground-water flow at the Weldon Spring chemical plant 
and vicinity, St. Charles County, Missouri, 1987-90, by M. J. 
Kleeschulte and J. L. Imes. Prepared in cooperation with the 
U.S. Department of Energy. 1994. 106 p. (NC, Da, M, Wb; 
USGS, WRD, 1400 Independence Rd., Rolla, MO 65401.) 

OF 93-0649. ILLINOIS. Water-resources activities of the U.S. 
Geological Survey in Illinois, 1992, compiled by G. 0. Balding. 
1994. 83 p. (NC, Da, M, Wb; USGS, WRD, 102 East Main St., 
4th Floor, Urbana, IL 61801.) 

OF 93-0650. Methods of analysis by the U.S. Geological Survey 
National Water Quality Laboratory; determination of selected 
carbamate pesticides in water by high-performance liquid chroma
tography, by S. L. Werner and S. M. Johnson. 1994. 29 p. 
(NC, Da, M, Wb, U.) 

OF 93-0651. NEVADA. Meteorological, stream-discharge, and 
water-quality data for 1986 through 1991 from two small basins in 
central Nevada, by P. W. McKinley and T. A. Oliver. Prepared 
in cooperation with the U.S. Department of Energy. 1994. 167 
p. (NC, Da, M, Wb.) 

OF 93-0652. MARYLAND. Potentiometric surface of the Aquia 
Aquifer in southern Maryland, September 1991, by S. E. Curtin, 
D. C. Andreasen and F. K. Mack. Prepared in cooperation with 
the Maryland Geological Survey and Maryland Tidewater Admin
istration. 1993. 1 p. (NC, Da, M, Wb; USGS, WRD, 208 Carroll 
Bldg., 8600 La Salle Rd., Towson, MD 21286; and Tawes State 
Office Bldg.-E2, 580 Taylor Ave., Annapolis, MD 21401.) 

OF 93-0653. MARYLAND. Potentiometric surface of the Mag
othy Aquifer in southern Maryland, September 1991, by S. E. 
Curtin, D. C. Andreasen and F. K. Mack. Prepared in coopera
tion with the Maryland Geological Survey and Maryland Tidewa
ter Administration. 1993. 1 p. (NC, Da, M, Wb; USGS, WRD, 
208 Carroll Bldg., 8600 La Salle Rd., Towson, MD 21286; and 
Tawes State Office Bldg.-E2, 580 Taylor Ave., Annapolis, MD 
21401.) 

OF 93-0654. MARYLAND. Potentiometric surface of the upper 
Patapsco Aquifer in southern Maryland, September 1991, by S. E. 
Curtin, D. C. Andreasen and F. K. Mack. Prepared in coopera
tion with the Maryland Geological Survey and Maryland Tidewa
ter Administration. 1993. 1 p. (NC, Da, M, Wb; USGS, WRD, 
208 Carroll Bldg., 8600 La Salle Rd., Towson, MD 21286; and 
Tawes State Office Bldg.-E2, 580 Taylor Ave., Annapolis, MD 
21401.) 

OF 93-0655. MARYLAND. Potentiometric surface of the lower 
Patapsco Aquifer in southern Maryland, September 1991, by S. E. 
Curtin, D. C. Andreasen and F. K. Mack. Prepared in coopera
tion with the Maryland Geological Survey and Maryland Tidewa
ter Administration. 1993. 1 p. (NC, Da, M, Wb; USGS, WRD, 
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208 Carroll Bldg., 8600 La Salle Rd., Towson, MD 21286; and 
Tawes State Office Bldg.-E2, 580 Taylor Ave., Annapolis, MD 
21401.) 

OF 93-0656. IDAHO. The effect of mining and related activities 
on the sediment-trace element geochemistry of Lake Coeur 
d'Alene, Idaho, U.S.A.; Part II, Subsurface sediments, by A. J. 
Horowitz, K. A. Elrick, J. A. Robbins and R. B. Cook. 1993. 
28 p. (NC, Da, M, Wb; USGS, WRD, 3039 Amwiler Rd., Atlanta, 
GA 30360-2824; and 230 Collins Rd., Boise, ID 83702-4520.) 

OF 93-0658. NEW HAMPSHIRE. Data on observation wells, 
ground-water levels, and ground-water quality for the stratified
drift aquifer in the northwestern basin of Country Pond, Kingston, 
New Hampshire, by P. J. Stekl. Prepared in cooperation with the 
U.S. Environmental Protection Agency and the New Hampshire 
Department of Environmental Services. 1994. 18 p. (NC, Da, M, 
Wb; USGS, WRD, 525 Clinton St., Bow, NH 03304.) 

OF 93-0661. NEW MEXICO. Water-resources activities of the 
U.S. Geological Survey in New Mexico, ftscal year 1992, com
piled by H. R. Allen. 1994. 75 p. (NC, Da, M, Wb, U; USGS, 
WRD, 4501 Indian School Rd. NE, Suite 200, Albuquerque, NM 
87110.) 

OF 93-0664. Methods of analysis by the U.S. Geological Survey 
National Water Quality Laboratory; determination of antimony by 
automated-hydride atomic absorption spectrophotometry, by G. 
E. BrownandB. J. McLain. 1993. 17p. (NC,Da,M,Wb,U.) 

OF 93-0665. CALIFORNIA. Effects of management alternatives 
on shallow, saline ground water in the western San Joaquin Valley, 
California, by P. M. Barlow, B. J. Wagner, K. R. Belitz and J. 
L. Fio. 1994. 2 p. (NC, Da, M, Wb, A, S, U, Wa.) (Water fact 
sheet.) 

OF 93-0676. Enhancing USGS image processing capabilities; the 
development of a users guide, video tape guide, and in-house 
course outline for ERDAS software, by N. L. Falcone. 1993. 21 
p. (NC, Da, M.) 

OF 93-0677. COLORADO. Geologic framework and environ
mental geology of the Summitville, Colorado acid-sulfate mineral 
deposit, by J. E. Gray, M. F. Coolbaugh and G. S. Plumlee. 
1993. 29 p., 1 over-size sheet. (NC, Da, M, U; Vicki J. Cowart, 
Colorado Geol. Surv., 1313 Sherman St., Room 715, Denver, CO 
80203; Donald Fawcett, Office of the State Engineer, Ground 
Water Section, 1313 Sherman St., Room 818, Denver, CO 80203.) 

OF 93-0678. CALIFORNIA. Palynological data from the Imper
ial and Palm Spring formations, Anza-Borrego Desert State Park, 
California, by R. F. Fleming. 1993. 22 p. (NC, Da, M; Califor
nia Dep. of Conservation, Div. of Mines and Geol., Mail Stop 
14-34, Library, 801 K St., Sacramento, CA 95814-3532; 185 Berry 
St., Suite 3600, San Francisco, CA 94107-1728; and State Office 
Bldg., 107 South Broadway, Los Angeles, CA 90012.) 

OF 93-0679. Principal radioactive minerals encountered in mining 
and associated environmental concerns, by W. I. Finch. 1993. 
14 p. (NC, Da, M.) 

OF 93-0680. Abstracts of the U.S. Geological Survey, Central re
gion, 1993 poster review, compiled by C. E. Baker and A. B. 
Coury. 1993. 27 p. (NC, Da, M.) 
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Element composition of Rocky Mountain Province Cretaceous 
coals, by R. H. Affolter and J. R. Hatch. p. 1. 

The minimal response to contact metamorphism of the burial 
metamorphosed Devonian Buchan Group limestones, Buchan 
Trough, Victoria. Australia; evidence from impsonite reflec
tance, isotopic composition and fluid inclusions, by C. E. 
Barker and Yvonne Bone. p. 2. 

Chemical characterization of Alaskan coal, by G. D. Stricker 
and R. H. Affolter. p. 3. 

Metal composition of sedges collected on the wetland receiving 
acid mine drainage from St Kevin Gulch, Leadville, Colorado, 
by B. M. Erickson, P. H. Briggs and T. R. Peacock. p. 4. 

U.S. Geological Survey and U.S. Forest Service working to
gether, by M. R. Holm. p. 5. 

The structure and composition of micro spheres from the Kilauea 
Volcano, Hawaii, by G. P. Meeker and T. K. Hinkley. p. 6. 

Sedimentary record of climatically induced lake-level fluctua
tions, Pyramid Lake, Nevada. by J. P. Smoot p. 7. 

A new aeromagnetic compilation of Utah using new techniques 
to merge older data. by Viki Bankey. p. 8. 

A new approach to geothermal exploration; integrating geo
chemistry with remote sensing, by J. A. Erdman, M. E. 
Hinkle, Kenneth Watson, A. J. Gallagher, C. M. Ager and K. 
S. Smith. p. 9. 

A Landsat digital mosaic of the New Madrid seismic zone, by L. 
M. Highland and J. A. Michael. p. 10. 

Aeromagnetic and gravity anomalies of the Tobacco Root Moun
tains and adjacent areas of southwestern Montana. by M. D. 
Kleinkopf. p. 11. 

Folio of seismotectonic maps of the New Madrid area. southeast
em Missouri and adjacent states, by B. S. Rhea and R. L. 
Wheeler. p. 12. 

High-resolution seismic imaging of Quaternary faulting on the 
Crittenden County fault zone, New Madrid seismic zone, north
eastern Arkansas, by R. A. Williams, E. A. Luzietti and D. L. 
Carver. p. 13. 

Arroyo el Mimbral, Mexico, KIT unit; origin as a debris 
flow /turbidite, not a tsunami deposit, by B. F. Bohor and W. J. 
Betterton. p. 14. 

Clay mineralogy, origin, and diagenesis of the Cretaceous{fer
tiary boundary unit, Western Interior of North America, by R. 
M. Pollastro and B. F. Bohor. p. 15. 

Mineral resources of the Black Mountain-Miners Gulch area, 
Rocky Boy's Indian Reservation, Bea:rpaw Mountains, Montana, 
byT. J. Armbrustmacher, P. J. ModreskiandH. D. King. p. 
16. 

Rhyolite-hosted REE-Fe-Nb-bearing titanite from Willow 
Spring Draw, Sierra County, New Mexico, U.S.A., by E. E. 
Foord, P. F. Hlava. R. C. Erd and F. E. Lichte. p. 17. 

Major-element evidence for multiple magma batches in the 
evolution of Pleistocene and Holocene volcanic rocks of the 
Markagunt Plateau volcanic field, southwestern Utah, by L. D. 

Nealey, Florian Maldonado, D. M. Unruh and J. R. Budahn. 
p. 18. 

Delineation of terranes favorable for the occurrence of lode gold 
deposits in the Coast Ranges and western Klamath Mountains, 
western half of the Redding 1 X 2 degree Quadrangle, Northern 
California, by M. L. Silberman, J. R. Hassemer, Jennifer 
Force and R. B. Tripp. p. 19. 

Limestone-pebble conglomerate facies of the Eocene Ghazij 
Formation, Balochistan, Pakistan; evidence for collision-related 
tectonism on the northwestern margin of the Indian Plate, by E. 
A. Johnson, P. D. Warwick, S. B. Roberts and I. H. Khan. 
p. 20. 

Sequence boundaries and other surfaces in Lower and lower 
Upper Cretaceous rocks of Central and Southwest Montana. by 
K. W. Porter, T. S. Dyman and R. G. Tysdal. p. 21. 

A regional marker unit within the upper Paleozoic Bird Spring 
Formation, southern Nevada; evidence for a slope facies, by W. 
R. Page. p. 22. 

Paleogeographic inferences from a paleocurrent study of Pen
nsylvanian to Early Permian rocks of the Oquirrh and Wood 
River basins in northwestern Lesser Pangea. by D. A. Seeland. 
p. 23. 

Fluid flow along a fault; petrofabric evidence from a fault bend, 
English Hill fault system, Southeast Missouri, by S. F. Diehl 
and C. W. Clendenin. p. 24. 

Anastomosing grabens, low-angle faults, and Tertiary thrust(?) 
faults, western Markagunt Plateau, southwestern Utah, by Flor
ian Maldonado and E. G. Sable. p. 25. 

Backflooding upstream from the resurgent dome of the 0.6 Ma 
Yellowstone Caldera; two backflooding cycles in the last 8,000 
years, by K. L. Pierce, K. P. Cannon, G. M. Crothers, G. A. 
Meyer and Meyer Rubin. p. 26. 

Stratigraphic comparison of the evaporite-bearing early 
Mesozoic Fundy and Argana basins, Nova Scotia and Morocco, 
by J. P. Smoot p. 27. 

OF 93-0681. A preliminary review of coal exploration activities 
conducted by the government of Armenia and the coal resource 
potential of Armenia, by P. D. Warwick, B. S. Pierce and E. R. 
Landis. Prepared in cooperation with the Republic of Armenia. 
Department of Underground Resources. 1993. 17 p. (NC, Da, 
M.) 

OF 93-0682. ARIZONA. Geologic map of the Little Tanks Quad
rangle, northern Mohave County, Arizona, by G. H. Billingsley. 
1993. 13 p., 1 over-size sheet, scale 1:24,000 (1 inch= 2,000 feet). 
(NC, Da. M, U; Arizona Bur. ofGeol. and Mineral Techno!., 845 
North Park Ave., Tucson, AZ 85719.) 

OF 93-0683. CALIFORNIA. Core OL-92 from Owens Lake, 
Southeast California, edited by G. I. Smith and J. L. Bischoff. 
1993. 398 p. (NC, Da, M; California Dep. of Conservation, Div. 
of Mines and Geol., Mail Stop 14-34, Library, 801 K St, Sacra
mento, CA 95814-3532; 185 Berry St., Suite 3600, San Francisco, 
CA 94107-1728; and State Office Bldg., 107 South Broadway, Los 
Angeles, CA 90012.) 

Core OL-92 from Owens Lake, Southeast California; introduc
tion, by G. I. Smith. p. 1-3. 



Field log of Core OL-92, by G. I. Smith. p. 4-57. 

Sediment size analyses of the Owens Lake core, by K. M. 
Menking, H. M. Musler, J. P. Fitts, J. L. Bischoff and R. S. 
Anderson. p. 58-74. 

Clay mineralogical analyses of the Owens Lake core, by K. M. 
Menking, H. M. Musler, J. P. Fitts, J. L. Bischoff and R. S. 
Anderson. p. 75-82. 

Geochemistry of sediments in Owens Lake drill hole OL-92, by 
J. L. Bischoff, J. P. Fitts, J. A. Fitzpatrick, K. M. Menking 
and B. W. King. p. 83-99. 

Sediment pore-waters of Owens Lake drill hole OL-92, by J. L. 
Bischoff, J. P. Fitts and K. M. Menking. p. 100-105. 

Isotope geochemistry of Owens Lake Core OL-92, by L. V. 
Benson and J. L. Bischoff. p. 106-109. 

Deuterium-hydrogen ratios of interstitial fluids from Owens 
Lake Core OL-92, by Irving Friedman, C. A. Johnson and J. P. 
Fitts. p. 110-118. 

The distribution and isotopic composition of sulfur in Owens 
Lake Core OL-92, by M. L. Tuttle. p. 119-125. 

Rock- and paleo-magnetic results from Core OL92, Owens Lake, 
CA, by J. M. Glen, R. S. Coe, K. M. Menking, S. S. 
Baughn and Inna Altschul. p. 127-183. 

Age and correlation of tephra layers in Owens Lake drill core 
OL-92-1 and -2, by A. M. Sarna-Wojcicki, C. E. Meyer, 
Elmira Wan and Stan Soles. p. 184-245. 

AMS radiocarbon dates on sediments from Owens Lake drill 
hole OL-92, by J. L. Bischoff, T. W. Stafford, Jr. and Meyer 
Rubin. p. 246-250. 

Age-depth relations for the sediment column at Owens Lake, 
California; OL-92 drill hole, by J. L. Bischoff. p. 251-260. 

Diatoms in sediments, by J. P. Bradbury. p. 261-302. 

Ostracodes present in sediments, by Claire Carter. p. 303-306. 

Identification of Mollusca from Core OL-92-2, Owens Lake, 
California, by J. R. Firby. p. 307-309. 

OwensLakeCoreOL92fishremains,byG. R. Smith. p. 310-
311. 

Macroscopic organic material from Owens Lake Core, by W. G. 
Spaulding. p. 312-313. 

Pollen present in cores OL-92-1,2 and -3, by W. B. 
Woolfenden. p. 314-332. 

Continental-marine correlation of late Pleistocene climate 
change; census of palynomorphs from core OL-92, Owens Lake, 
California, by R. J. Litwin, N. 0. Frederiksen, D. P. Adam, 
V. A. Andrle and T. P. Sheehan. p. 333-391. 

OF 93-0685-A. ALASKA. Catalog of earthquake-hypocenters at 
Redoubt Volcano and Mt. Spurr, Alaska; October 12, 1989-De
cember 31, 1990, by J. A. Power, G. D. March, J. C. Lahr, A. 
D. Jolly and G. R. Cruse. 1993. 57 p. (NC, Da, M, A, S; U.S. 
Dep. of the Interior, Alaska Resource Library, 701 C St., Box 36, 
Anchorage, AK 99513; Alaska Dep. of Natural Resources, Div. 
of Geol. and Geophys. Surv., 794 University Ave., Suite 200, 
Fairbanks, AK 99709-3645.) 
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OF 93-0685-B. ALASKA. Catalog of earthquake-hypocenters at 
Redoubt Volcano and Mt Spurr, Alaska; October 12, 1989-De
cember 31, 1990, by J. A. Power, G. D. March, J. C. Lahr, A. 
D. Jolly and G. R. Cruse. 1993. One 5 1/4 inch diskette. (NC, 
Da, M, A, S; U.S. Dep. of the Interior, Alaska Resource Library, 
701 C St, Box 36, Anchorage, AK 99513; AlaskaDep. of Natural 
Resources, Div. of Geol. and Geophys. Surv., 794 University 
Ave., Suite 200, Fairbanks, AK 99709-3645.) 

Requirements: ffiM PC or compatible with 1.2MB 5 1/4 inch 
floppy disk drive. 

OF 93-0686. WASHINGTON. Chemical data for Tertiary volca
nic and intrusive rocks of the Spirit Lake 15-minute Quadrangle, 
southern Washington Cascade Range, by R. C. Evarts and K. R. 
Bishop. 1994. 24 p. (NC, Da, M, S; Washington DNR/Geol. 
and Earth Resources Library, 1111 Washington St. SE, Olympia, 
WA 98501.) 

OF 93-0687. WYOMING. Geomorphic, sedimentologic and 
chronologie analysis of the Opal dune field, Lincoln County, 
Wyoming, by T. S. Ahlbrandt and Wynn Downing. 1993. 53 p., 
1 over-size sheet, scale 1:24,000 ( 1 inch= 2,000 feet). (NC, Da, 
M, U; Geol. Surv. of Wyoming, P.O. Box 3008, University Sta
tion, Laramie, WY 82071.) 

OF 93-0688. CALIFORNIA. Aeromagnetic map of the Palo Alto 
1:100,000 Quadrangle, California, by R. C. Jachens and C. W. 
Roberts. 1993. 1 over-size sheet, scale 1:100,000 (1 inch =about 
1.6 miles). (NC, Da, M; CaliforniaDep. of Conservation, Div. of 
Mines and Geol., Mail Stop 14-34, Library, 801 K St, Sacramento, 
CA 95814-3532; 185 Berry St., Suite 3600, San Francisco, CA 
94107-1728; and State Office Bldg., 107 South Broadway, Los 
Angeles, CA 90012.) 

OF 93-0689. NEVADA. Field trip guide; Quaternary-Holocene
lacustrine sediments of Lake Lahontan, Truckee River canyon 
north of Wadsworth, Nevada, by J. P. Smoot 1993. 35 p. (NC, 
Da, M, U; Nevada Bur. of Mines and Geol., Univ. of Nevada
Reno, Reno, NV 89557-0088.) 

OF 93-0690. NEVADA. Preliminary study of lead isotopes in the 
carbonate-silica veins of Trench 14, Yucca Mountain, Nevada, by 
R. E. Zartman and L. M. Kwak. 1993. 18 p. (NC, Da, M, U; 
Nevada Bur. of Mines and Geol., Univ.· of Nevada-Reno, Reno, 
NV 89557-0088.) 

OF 93-0692. Assessment of chemical variability in three indepen
dently prepared batches of National Institute for Standards and 
Technology SRM 2704, Buffalo River Sediment, by S. A. Wil
son. 1993. 23 p. (NC, Da, M.) 

OF 93-0693. CALIFORNIA. General distribution of geologic ma
terials in the southern San Francisco Bay region, California; a 
digital map database, compiled by C. M. Wentworth. 1993. 12 
p. (NC, Da, M; California Dep. of Conservation, Div. of Mines 
and Geol., Mail Stop 14-34, Library, 801 K St, Sacramento, CA 
95814-3532; 185 Berry St., Suite 3600, San Francisco, CA 94107-
1728; and State Office Bldg., 107 South Broadway, Los Angeles, 
CA 90012.) 

OF 93-0699. COLORADO. Preliminary geologic map of the 
Horse Mountain Quadrangle, Garfield County, Colorado, by G. 
M. Fairer, M. W. Green and R. R. Shroba. 1993. 23 p., 1 
over-size sheet, scale 1:24,000 (1 inch= 2,000 feet). (NC, Da, M, 
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U; Vicki J. Cowart, Colorado Geol. Surv., 1313 Sherman St., 
Room 715, Denver, CO 80203; Donald Fawcett, Office of the State 
Engineer, Ground Water Section, 1313 Sherman St., Room 818, 
Denver, CO 80203.) 

OF 93-0700. COLORADO. Preliminary geologic map ofthe Rifle 
Falls Quadrangle, Garfield County, Colorado, by M. W. Green, 
G. M. Fairer and R. R. Shroba. 1993. 21 p., 1 over-size sheet, 
scale 1:24,000 (1 inch = 2,000 feet). (NC, Da, M, U; Vicki J. 
Cowart, Colorado Geol. Surv., 1313 Sherman St., Room 715, 
Denver, CO 80203; Donald Fawcett, Office of the State Engineer, 
Ground Water Section, 1313 Sherman St., Room 818, Denver, CO 
80203.) 

OF 93-0701. ARIZONA. Laboratory measurements of the radio
frequency electrical and magnetic properties of soils from near 
Yuma, Arizona, by G. R. OlhoeftandD. E. Capron. 1993. 214 
p. (NC, Da, M, U; Arizona Bur. of Geol. and Mineral Techno!., 
845 North Park Ave., Tucson, AZ 85719.) 

OF 93-0702-A. ALASKA. Digital terrain in the Bethel, Russian 
Mission, and Goodnews Bay 1 o x 3 ° quadrangles, Alaska, includ
ing improved terrain for parts of these quadrangles, by R. L. 
Morin. 1993. 9 p. (NC, Da, M, A, S; U.S. Dep. of the Interior, 
Alaska Resource Library, 701 C St., Box 36, Anchorage, AK 
99513; Alaska Dep. of Natural Resources, Div. of Geol. and 
Geophys. Surv., 794 University Ave., Suite 200, Fairbanks, AK 
99709-3645.) 

OF 93-0702-B. ALASKA. Digital terrain in the Bethel, Russian 
Mission, and Goodnews Bay 1 o x 3 o quadrangles, Alaska, includ
ing improved terrain for parts of these quadrangles, by R. L. 
Morin. 1993. Two 3 1/2 inch diskettes. (NC, Da, M, A, S; U.S. 
Dep. of the Interior, Alaska Resource Library, 701 C St., Box 36, 
Anchorage, AK 99513; Alaska Dep. of Natural Resources, Div. 
of Geol. and Geophys. Surv., 794 University Ave., Suite 200, 
Fairbanks, AK 99709-3645.) 

Requirements: IBM PC or compatible computer running PC
DOS or MS-DOS; high-density disk drive. 

OF 93-0703. OREGON, CALIFORNIA. Preliminary geologic 
map of the Squaw Lakes Quadrangle, Oregon and California, by 
M. M. Donato. 1993. 1 over-size sheet, scale 1:24,000 (1 inch 
= 2,000 feet). (NC, Da, M, S; California Dep. of Conservation, 
Div. of Mines and Geol., Mail Stop 14-34, Library, 801 K St., 
Sacramento, CA 95814-3532; 185 Berry St., Suite 3600, San 
Francisco, CA 94107-1728, and State Office Bldg., 107 South 
Broadway, Los Angeles, CA 90012; Oregon Dep. of Geol. and 
Mineral Industries, Suite 965, 800 NE Oregon St. #28, Portland, 
OR 97232.) 

OF 93-0704. UTAH. Geophysical site characterization of the Mid
vale slag site, Midvale, Utah, by K. J. Ellefsen and R. M. 
Bochicchio. 1993. 134 p. (NC, Da, M, U; Utah Geol. Surv., 
2363 Foothill Dr., Salt Lake City, UT 84109-1403.) 

OF 93-0705. Petroleum exploration plays and resource estimates, 
1989, onshore United States; Region 6, Gulf Coast, edited by R. 
B. Powers. 1993. 106p. (NC,Da,M;Geol. Surv. ofAlabama, 
P.O. Box Drawer 0, University Station, Tuscaloosa, AL 35486; 
Arkansas Geol. Commission, 3815 West Roosevelt Rd., Little 
Rock, AR 72204; Dep. of Natural Resources, Div. of Resource 
Management, 903 West Tennessee St., Tallahassee, FL 32304; 
Louisiana Geol. Surv., Dep. ofNaturai Resources, Box G, Uni-

versity Station, Baton Rouge, LA 70893; Bur. of Geol., Missis
sippi Dep. of Natural Resources, P.O. Box 5348, Jackson, MS 
39216; Bur. of Economic Geol., Univ. of Texas at Austin, Uni
versity Station, Box X, Austin, TX 78713-7508.) 

Geologic framework, by R. B. Powers. p. 9-10. 

Western Gulf Basin province (112), by R. Q. Foote, L. M. 
Massingill, R. H. Wells, G. L. Dolton and M. M. Ball. p. 
11-47. 

East Texas Basin province (113), by R. Q. Foote, L. M. 
Massingill and R. H. Wells. p. 48-68. 

Louisiana-Mississippi salt basins province (114), by R. Q. 
Foote, R. H. Wells, L. M. Massingill and M. M. Ball. p. 
69-103. 

OF 93-0706. Cascadia; regional lithospheric studies of the Pacific 
Northwest, compiled by R. E. Wells and the Cascadia Working 
Group. 1993. 39 p. (NC, Da, M.) 

OF 93-0707. ALASKA. Photographs of the 1992 eruptions of 
Crater Peak, Spurr Volcano, Alaska, by C. A. Neal, R. G. 
McGimsey, M. P. Doukas and Inyo Ellersieck. 1993. 9 p., 20 
color slides. (NC, Da,M, A, S; U.S. Dep. ofthelnterior, Alaska 
Resource Library, 701 C St., Box 36, Anchorage, AK 99513; 
Alaska Dep. of Natural Resources, Div. of Geol. and Geophys. 
Surv., 794 University Ave., Suite 200, Fairbanks, AK 99709-
3645.) 

OF 93-0708. IDAHO. Analyses of rocks and stream sediment 
from the Special Mining Management Zone; Clear Creek, Lemhi 
County, Idaho, by K. V. Evans, Karen Lund, Robert Fairfield, R. 
T. Hopkins, Jr., T. A. Roemer and S. J. Sutley. 1993. 50 p., 1 
over-size sheet, scale 1:50,000 (1 inch= about 4,200 feet); one 3 
1!2 inch diskette. (NC, Da, M, U, S; Idaho Geol. Surv., Univ. of 
Idaho Campus, Morrill Hall, Room 332, Moscow, ID 83843.) 

One 3 1/2 inch, 1.44MB (DOS) diskette provides the data in three 
formats which can be imported into most major spreadsheet 
software. 

OF 93-0709. WASHINGTON. Geologic map of the Aeneas Val
ley Quadrangle, Okanogan County, Washington, by C. D. Rine
hart and K. F. Fox, Jr. 1994. 7 p., 2 over-size sheets. (NC, Da, 
M, S; Geol. and Earth Resources Div ., Dep. ofNatural Resources, 
P.O. Box 47007, Olympia, WA 98504-7007; David A. Johnston 
Cascade Volcano Observatory, 5400 MacArthur Blvd., Vancou
ver, WA 98661.) 

OF 93-0712. COLORADO. Measured section of the Pennsylvan
ian Hermosa Group near Ouray, Colorado, by K. J. Franczyk. 
1993. 25 p. (NC, Da, M, U; Vicki J. Cowart, Colorado Geol. 
Surv., 1313 Sherman St., Room 715, Denver, CO 80203; Donald 
Fawcett, Office of the State Engineer, Ground Water Sect., 1313 
Sherman St., Room 818, Denver, CO 80203.) 

OF 93-0713. ALASKA. Mesozoic macrofossil locality informa
tion for the Mount Katmai and part of the Afognak quadrangles, 
Alaska, by W. P. Elder and J. W. Miller. 1993. 83 p., 1 over
size sheet, scale 1:250,000 (1 inch= about 4 miles). (NC, Da, M, 
A, S; U.S. Dep. of the Interior, Alaska Resource Library, 701 C 
St., Box 36, Anchorage, AK 99513; Alaska Dep. of Natural 
Resources, Div. of Geol. and Geophys. Surv ., 794 University 
Ave., Suite 200, Fairbanks, AK 99709-3645.) 



OF 93-0714. Two-dimensional numerical simulation of elastic 
wave propagation for environmental and geotechnical studies, by 
K. J. Ellefsen. 1993. 35 p. (NC, Da, M.) 

OF 93-0715. WASHINGTON. Geologic map of the Twin Lakes 
15' Quadrangle, Ferry County, Washington, by K. F. Fox, Jr. 
and G. E. Becraft. 1994. 11 p., 2 over-size sheets; sheet 1, scale 
1:62,500 (1 inch =about 1 mile). (NC, Da, M, S; Geol. and Earth 
Resources Div., Dep. of Natural Resources, P.O. Box 47007, 
Olympia, WA 98504-7007; David A. Johnston Cascade Volcano 
Observatory, 5400 MacArthur Blvd., Vancouver, WA 98661.) 

OF 93-0717. ARIZONA. Geologic map of the Russell Spring 
Quadrangle, northern Mohave County, Arizona, by G. H. 
Billingsley. 1993. 17 p., 1 over-size sheet, scale 1:24,000 (1 inch 
=2,000feet). (NC,Da,M, U;ArizonaBur. ofGeol. andMineral 
Techno!., 845 North Park Ave., Tucson, AZ 85719.) 

OF 93-0718. Map of metallic mining districts and mineral deposit 
types in Chihuahua, Mexico, by J. G. Staude. 1993. 1 over-size 
sheet, scale 1:750,000 (1 inch= about 12 miles). (NC, Da, M.) 

OF 93-0720. NEW YORK. A technique for the analysis of xylem 
tracheid cells in sediments from the 1 06-mile dump site off New 
York; an indicator of sewage sludge contamination, by R. F. 
Commeau, A. M. Moffett and M. H. Bothner. 1993. 63 p. 
(NC.) 

OF 93-0724. Bottom character map of the northern Blake Plateau, 
by Peter Popenoe. 1994. 35 p., 2 over-size sheets, scale 1:375,000 
(1 inch= about 6 miles). (NC, Da, M.) 

OF 94-0001. U.S. Geological Survey scientific visualization 
workshop; New Orleans, Louisiana, Aprilll-12, 1994; program 
and abstracts, compiled by Gerry Lebing, D. C. Brown and R. A. 
MacDonald. 1994. 32 p. (NC, Da, M.) 

Color techniques for effective scientific visualizations, by M. J. 
Bailey. p. 1. 

Poor man's visualization of Venus or terrain animation for the 
economically challenged, by J. M. Barrett, L. A. Soderblom, 
R. L. Kirk and M. G. Chapman. p. 2-3. 

Volume visualization; just the beginning, by Eric Bayer. p. 4-5. 

Infobase; a multimedia data environment, by J. R. Bergen. p. 
6. 

Using geographic information, image processing, and animation 
systems to visualize a digital terrain flyby, by R. G. Clark, J. 
W. Jones, T. E. Ciciarelli and D. F. Stanfill, IV. p. 7. 

Geographic information system in an electronic meeting envi
ronment with application to land resource allocation issues, by 
B. G. Faber, R. D. Watts, W. W. Wallace, J. E. 
Hautaluoma and Jef Knutson. p. 8-9. 

Video capabilities provided by the U.S. Geological Survey Sci
entific Visualization Laboratory, by C. F. Ferrigno and B. R. 
Schachte. p. 10-11. 

Environmental data visualization; issues and lessons, by K. J. 
Hussey. p. 12. 

A temporal comparison of forest cover using digital earth science 
data and visualization techniques, by J. W. Jones. p. 13. 
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National Information Display Laboratory overview, by M. J. 
Lister. p. 14-15. 

An animated three-dimensional visualization of the geologic and 
bathymetric features surrounding Isla de Mona, Puerto Rico, by 
L. E. Menoyo. p. 16. 

MOSAIC; a tool for presenting U.S. Geological Survey visual
izationsontheintemet,byW. G. Miller. p. 17. 

Extending the dimensions of data visualization, by T. J. Myer
son. p. 18. 

Visualization of a structural model of Aspo, Sweden, by M. E. 
Powell, W. A. Gurney, S. S. Bong and C. I. Voss. p. 19-
20. 

The realities of visualizing earth sciences data, by T. M. Rhyne. 
p. 21. 

How to construct and view computer-generated animation se
quences on your workstations; shareware tools or working with 
compression flies, by R. P. Signell. p. 22. 

Issues in the visualization of large terrain databases, by D. F. 
Stanfill, IV. p. 23. 

Visualizing geographic data; integrating a geographic informa
tion system and scientific visualization system, by Mary Ste
phenson. p. 24. 

Application of scientific visualization techniques for analysis of 
the 1993 flood on the Mississippi River, by L. M. Traub. p. 
25. 

Developing a three-dimensional hydrogeologic model, by A. K. 
Turner, C. C. Faunt and F. A. D' Agnese. p. 26-28. 

GeoMedia2; a multimedia education system on global environ
mental change for middle school students, by D. A. Wiltshire 
and C. F. Ferrigno. p. 29-30. 

Visualization of marine scientific data, by E. L. Wright, R. P. 
Signell and D. F. Coleman. p. 31. 

Using scientific visualization techniques to portray land surfaces, 
by P. M. Young. p. 32. 

OF 94-0002-A. WASHINGTON. Data for four drill holes, Mount 
Margaret copper-molybdenum-gold deposit, Skamania County, 
Washington, by M. A. Chaffee. 1994. 10 p. (NC, Da, M, S; 
Geol. and Earth Resources Div., Dep. ofNatural Resources, P.O. 
Box 47007, Olympia, WA 98504-7007; David A. Johnston Cas
cade Volcano Observatory, 5400 MacArthur Blvd., Vancouver, 
WA 98661.) 

OF 94-0002-B. WASHINGTON. Data for four drill holes, Mount 
Margaret copper-molybdenum-gold deposit, Skamania County, 
Washington, by M. A. Chaffee. 1994. One 5 1/4 inch diskette. 
(NC, Da, M, S; Geol. and Earth Resources Div., Dep. of Natural 
Resources, P.O. Box 47007, Olympia, WA 98504-7007; David 
A. Johnston Cascade Volcano Observatory, 5400 MacArthur 
Blvd., Vancouver, WA 98661.) 

Minimum requirements: ffiM PC or compatible computer using 
MS-DOS 3.0 or higher; math coprocessor; 5 1/4 inch floppy disk 
drive able to read 360K diskette. 

OF 94-0005. NEVADA. Grade and tonnage model of tungsten 
skarn deposits, Nevada, by D. A. John and J. D. Bliss. 1993. 
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35 p. (NC, Da, M, U; Nevada Bur. of Mines and Geol., Univ. of 
Nevada, Reno, NV 89557.) 

OF 94-0006-A. NEVADA, CALIFORNIA. Principal facts and 
field data for gravity data in and adjacent to the Reno 1 o x 2° 
Quadrangle, Nevada and California, by Donald Plouff. 1994. 16 
p. (NC, Da, M, U; California Dep. of Conservation, Div. of 
Mines and Geol., Mail Stop 14-34, Library, 801 K St, Sacramento, 
CA 95814-3532; 185 Berry St, Suite 3600, San Francisco, CA 
94107-1728; and State Office Bldg., 107 South Broadway, Los 
Angeles, CA 90012; Nevada Bur. of Mines and Geol., Univ. of 
Nevada, Reno, NV 89557.) 

OF 94-0006-B. NEVADA, CALIFORNIA. Principal facts and 
field data for gravity data in and adjacent to the Reno 1 o x 2o 
Quadrangle, Nevada and California, by Donald Plouff. 1994. 
One 3 1/2 inch diskette. (NC, Da, M, U; California Dep. of 
Conservation, Div. of Mines and Geol., Mail Stop 14-34, Library, 
801 KSt., Sacramento, CA 95814-3532; 185 Berry St., Suite3600, 
San Francisco, CA 94107-1728; and State Office Bldg., 107 South 
Broadway, Los Angeles, CA 90012; Nevada Bur. of Mines and 
Geol., Univ. of Nevada, Reno, NV 89557.) 

This report consists of one double-sided, double density 3 1/2 
inch diskette written in ASCII format for personal computers 
with MS-DOS or PC-DOS, for example. 

OF 94-0010. UTAH. Preliminary report, measured sections, and 
map of the geology of the Asay Bench Quadrangle, Garfield and 
Kane counties, Utah, by D. W. Moore, L. D. Nealey and E. G. 
Sable. 1994. 26 p., 1 over-size sheet, scale 1:24,000 (1 inch = 
2,000 feet) (NC, Da, M, U; Utah Geol. Surv., 2363 Foothill Dr., 
Salt Lake City, UT 84109-1403.) 

OF 94-0012. OREGON. Lithologic description of sediment cores 
from Buck Lake, Klamath County, Oregon, by D. P. Adam, H. 
J. Rieck, M. L. McGann, K. H. Schiller and A. M. Sarna
Wojcicki. 1994. 48 p. (NC, Da, M, S; Oregon Dep. of Geol. 
and Mineral Industries, Suite 965, 800 NE Oregon St. #28, Port
land, OR 97232.) 

OF 94-0014-A. ALASKA. Principal facts for gravity data in the 
Bethel and Russian Mission 1 o x 3 o quadrangles, Alaska, by R. L. 
Morin. 1994. 6 p. (NC, Da, M, A, S; U.S. Dep. of the Interior, 
Alaska Resource Library, 701 C St., Box 36, Anchorage, AK 
99513; Alaska Dep. of Natural Resources, Div. of Geol. and 
Geophys. Surv., 794 University Ave., Suite 200, Fairbanks, AK 
99709-3645.) 

OF 94-0014-B. ALASKA. Principal facts for gravity data in the 
Bethel and Russian Mission 1 o x 3 o quadrangles, Alaska, by R. L. 
Morin. 1994. One 3 1/2 inch diskette. (NC, Da, M, A, S; U.S. 
Dep. of the Interior, Alaska Resource Library, 701 C St., Box 36, 
Anchorage, AK 99513; Alaska Dep. of Natural Resources, Div. 
of Geol. and Geophys. Surv., 794 University Ave., Suite 200, 
Fairbanks, AK 99709-3645.) 

Requirements: lliM PC or compatible computer running PC
DOS or MS-DOS; high density disk drive. 

OF 94-0017. ALABAMA. Wave data in Mobile Bay, Alabama 
from March 1991 to May 1992, by S. L. Pendygraft and G. R. 
Gelfenbaum. 1994. 73 p. (NC, Da, M; Library, Geol. Surv. of 
Alabama, P.O. Box Drawer 0, University Station, Tuscaloosa, AL 
35486.) 

OF 94-0020. Current data from Karin Ridge in the Central Pacific, 
by K. L. Kinoshita and M. A. Noble. 1994. 32 p. (NC, Da, 
M.) 

OF 94-0021. OREGON. Geologic map of the Tillamook High
lands, Northwest Oregon Coast Range, by R. E. Wells, P. D. 
Snavely, Jr., N. S. MacLeod, M. M. Kelly and M. J. Parker. 
1994. (NC, Da, M, S; Oregon Dep. of Geol. and Mineral Indus
tries, Suite 965, 800 NE Oregon St #28, Portland, OR 97232.) 

OF 94-0023. Pliocene terrestrial environments and data/model 
comparisons, edited by R. S. Thompson. 1994. 93 p. (NC, Da, 
M.) 

Terrestrial palynological and paleobotanical records of Pliocene 
age from Alaska and Yukon Territory, by T. A. Ager. p. 2-3. 

Palynological records of the Pliocene in Baffm Bay and Labrador 
Sea, by Anne de Vernal. p. 4-5. 

Pliocene pollen data set dynamics; Tulelake, California, and Lost 
Chicken Mine, Alaska, by D. P. Adam. p. 6-9. 

Palynological records from Pliocene sediments in the California 
region; Centerville Beach, DSDP Site 32, and the Anza-Borrego 
Desert, by R. F. Fleming. p. 11-15. 

Mid-Pliocene vegetation, environment, and climate in the West
ernlnterioroftheUnitedStates,byR. S. Thompson. p. 16-20. 

Palynological record from the North Atlantic region at 3 Ma; 
vegetational response to a period of global warmth, by D. A. 
Willard. p. 21-22. 

Neogene palynofloras and terrestrial paleoenvironments in 
northern Latin America, by A. K. Graham. p. 23-30. 

Paleoclimatic conditions around 3 million years BP; pollen evi
dence from Colombia, by Henry Hooghiemstra. p. 31-37. 

Mediterranean Pliocene vegetation and climate; how to quantify 
the climate parameters?, by Jean-Pierre Sue, Androniki 
Drivaliari, Ezzedine Bessais, Joel Guiot, Adele Bertini, Zheng 
Zhou, Sidi-Mohamed Abdelmalek, Filomena Diniz, Nathalie 
Combourieu-Nebout, Suzanne Leroy, Rachid Cheddadi, Jacque
line Ferrier and Daniele Duzer. p. 38-43. 

Steps toward drier climate conditions in north-western Africa 
during the upper Pliocene, by L. M. Dupont and Suzanne 
Leroy. p. 44-51. 

An attempt to reconstruct temperature and rainfall from the 
Pliocene pollen record in Ethiopia, by Raymonde Bonnefille, D. 
Jolly and F. Chalie. p. 52-53. 

Some manifestation of Pliocene warming in Southern Africa, by 
Louis Scott and T. C. Partridge. p. 54-55. 

Landscape and climate of the southwestern Russian Plain in the 
Pliocene, by T. V. Svetlitskaya. p. 56-60. 

Landscape and climate of the south-central and southeastern 
Russian Plain in the Pliocene, by 0. K. Borisova. p. 61-64. 

GCM simulations of the Pliocene climate; feedbacks, ocean 
transports, and C02, by M. A. Chandler. p. 65-68. 

Model-model comparisons and data-model comparisons; con
siderations for the PRISM paleoclimate study, by L. C. Sloan. 
p. 69-70. 



Use of a high-resolution atmospheric model for simulations of 
paleoclimate, by S. W. Hostetler, Fillipo Giorgi, G. T. Bates 
and P. J. Bartlein. p. 71-72. 

The forward-modeling approach in paleoclimatic analysis; mid
dle-Pliocene vegetation distributions in North America, by P. J. 
Bartlein. p. 73-89. 

OF 94-0024. Petroleum exploration plays and resource estimates, 
1989, onshore United States; Region 7, Mid-Continent, edited by 
R. B. Powers. 1994. 97 p. (NC, Da, M; Arkansas Geol. Com
mission, 3815 West Roosevelt Rd., Little Rock, AR 72204; Iowa 
Geol. Surv., 123 North Capitol St, Iowa City, lA 52242; Kansas 
Geol. Surv., 1930 Constant Ave., Campus West, Univ. of Kan
sas, Lawrence, KS 66046; Minnesota Geol. Surv., 2642 Univer
sity Ave., St. Paul, MN 55114-1057; Missouri Dep. of Natural 
Resources, Div. of Geol. and Land Surv ., 111 Fairgrounds Rd., 
P.O. Box 250, Rolla, MO 65401; Conservation and Surv. Div., 
Institute of Agriculture and Natural Resources, 113 Nebraska Hall, 
University of Nebraska, Lincoln, NE 68588-0517; Oklahoma 
Geol. Surv ., U niv. of Oklahoma, 830 Van Vleet Oval, Room 163, 
Norman, OK 73019.) 

Geologic framework, by R. B. Powers. p. 9-10. 

Anadarko Basin province (115), by M. E. Henry, M. M. Ball 
and S. E. Frezon. p. 11-33. 

Arkoma Basin province (116), by W. J. Perry, Jr. and S. E. 
Frezon. p. 34-44. 

Cambridge Arch-Central Kansas Uplift province (117), by D. 
K. Higley. p. 45-52. 

Cherokee Platform province (118), by R. R. Charpentier. p. 
53-60. 

Forest City Basin province (119), by M. M. Ball. p. 61-62. 

Nemaha Uplift province (120), by G. L. Dolton and T. M. 
Finn. p. 63-68. 

Salina Basin province (121), by S. E. Prensky. p. 69-70. 

Sedgwick Basin province (122), by R. R. Charpentier. p. 71-
75. 

Southern Oklahoma province (123), by M. E. Henry. p. 76-
86. 

Sioux Uplift province (124); Iowa Shelf province (125), by J. R. 
Hatch. p. 87-91. 

Ozark Uplift province (126), by R. R. Charpentier. p. 92-93. 

OF 94-0025. Studies of sediment transported by Beaufort Gyre 
pack ice, Arctic Ocean, 1993; concentrations, textural and carbon 
data, by Michael McCormick and P. W. Barnes. 1994. 30 p. 
(NC, Da,M.) 

OF 94-0026. Using analytical services at the National Water Qual
ity Laboratory, by L. K. Pratt 1994. 15 p. (NC, Da,M, Wb, U.) 

OF 94-0027. NORTHCAROLINA. Water-qualitydatafromcon
tinuouslymonitoredsitesinthePamlicoandNeuseRiverestuaries, 
North Carolina, 1991-92, by R. G. Garrett Prepared in cooper
ation with the North Carolina Department of Environment, Health 
and Natural Resources. 1994. 161 p. (NC, Da, M, Wb; USGS, 
WRD, 3916 Sunset Ridge Rd., Raleigh, NC 27607.) 
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OF 94-0032. FLORIDA. Potentiometric surface of the upper 
Floridan aquifer system, west-central Florida, May 1993, by R. A. 
Mularoni. Prepared in cooperation with the Southwest Florida 
Water Management District 1994. 1 over-size sheet. (NC, Da, 
M, Wb; USGS, WRD, Spalding Woods Office Park, 3850 Hol
comb Bridge Rd., Suite 160,Norcross, GA30092; Suite3015, 227 
North Bronough St., Tallahassee, FL 32301; and 4710 Eisenhower 
Blvd., Tampa, FL 33634-6381.) 

OF 94-0033. FLORIDA. Potentiometric surface of the upper 
Floridan Aquifer in the St. John's Water Management District and 
vicinity, Florida, September 1993, by R. M. Spechler, G. G. 
Phelps, L. A. Bradner, L. C. Murray and K. J. Halford. Pre
pared in cooperation with the Saint Johns River Water Manage
ment District, South Florida Water Management District, and 
Southwest Florida Water Management District. 1993. 1 over -size 
sheet. (NC, Da, M, Wb; USGS, WRD, Spalding Woods Office 
Park, 3850 Holcomb Bridge Rd., Suite 160, Norcross, GA 30092; 
Suite 3015, 227 North Bronough St., Tallahassee, FL 32301; and 
4710 Eisenhower Blvd., Tampa, FL 33634-6381.) 

OF 94-0034. FLORIDA. Potentiometric surfaces of the intermedi
ate aquifer system, west-central Florida, May 1993, by R. A. 
Mularoni. Prepared in cooperation with the Southwest Florida 
Water Management District. 1994. 1 over-size sheet. (NC, Da, 
M, Wb; USGS, WRD, Spalding Woods Office Park, 3850 Hol
comb Bridge Rd., Suite 160, Norcross, GA 30092; Suite 3015, 227 
North Bronough St., Tallahassee, FL 32301; and 4710 Eisenhower 
Blvd., Tampa, FL 33634-6381.) 

OF 94-0035. KANSAS, NEBRASKA. Water resources on and 
near Indian lands in northeastern Kansas and southeastern Ne
braska; hydrologic data through 1990, by L. D. Brewer, T. J. 
Trombley and M. L. Pomes. Prepared in cooperation with the 
U.S. Bureau of Indian Affairs, the Iowa Tribe of Kansas and 
Nebraska, the Kickapoo Tribe of Kansas, the Prairie Band of 
Potawatomi, and the Sac and Fox Tribe of Missouri. 1994. 424 
p. (NC, Da, M, Wb; USGS, WRD, 4821 Quail Crest Pl., Law
rence, KS 66049-3839; and Room 406, Federal Bldg., 100 Cen
tennial Mall North, Lincoln, NE 68508.) 

OF 94-0037. Methods of analysis by the U.S. Geological Survey 
National Water Quality Laboratory; determination of triazine and 
other nitrogen-containing compounds by gas chromatography with 
nitrogen phosphorus detectors, by D. J. Markovchick, J. A. 
Lewis, R. W. Brenton, J. L. Iverson and H. L. Wharry. 1994. 
17 p. (NC, Da, M, Wb, U.) 

OF 94-0038. OKLAHOMA. Oklahoma, a summary of activities 
of the U.S. Geological Survey, Water Resources Division, in 
fiScal years 1991-92, compiled by J. S. Havens. 1994. 38 p. 
(NC, Da, M, Wb.) 

OF 94-0039. NEVADA, CALIFORNIA. Data on ground-water 
quality in the Carson River basin, western Nevada and eastern 
California, 1987-90, by Rita Whitney. 1994. 139 p. (NC, Da, M, 
Wb, U; USGS, WRD, 333 West Nye Lane, Carson City, NV 
89706; and 6770 South Paradise Rd., Las Vegas, NV 89119.) 

OF 94-0040. OREGON. Water-qualitydatafortheSouth Umpqua 
River basin, Oregon, 1990-92, by C. W. Anderson, D. Q. Tan
ner and D. B. Lee. Prepared in cooperation with Douglas 
County. 1994. 156 p. (NC, Da, M, Wb.) 
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OF 94-0041. OKLAHOMA. Distribution and variability of nitro
gen and phosphorus in the alluvial, High Plains, Rush Springs, and 
Blaine aquifers in western Oklahoma, by C. J. Becker. Prepared 
in cooperation with the Oklahoma Department of Agriculture. 
1994. 30 p. (NC, Da, M, Wb.) 

OF 94-0042. Report on the U.S. Geological Survey's evaluation 
program for standard reference samples distributed in October 
1993; T-127 (trace constituents), M-128 (major constituents), N-
40 (nutrients), P-21 (low ionic strength), Hg-17 (mercury), AMW-
3 (acid mine water), and WW-1 (whole water), by H. K. Long 
and J. W. Farrar. 1994. 177 p. (NC, Da, M, Wb.) 

OF 94-0043. ARIZONA. Rainfall, evapotranspiration, total soil
water potential, and soil-water content at a sagebrush site and a 
replacement-vegetation site near Fort Defiance, Arizona, 1989-91, 
by C. L. Thomas. Prepared in cooperation with the Navajo Na
tion Forestry Department 1994. 29 p. (NC, Da, M, Wb, U; 
USGS, WRD, 4501 Indian School Rd. NE, Suite 200, Albuquer
que, NM 87110.) 

OF 94-0044. Summary of national standards and guidelines for 
pesticides in water, bed sediment, and aquatic organisms and their 
application to water-quality assessments, by L. H. Nowell and E. 
A. Resek. Prepared in cooperation with the U.S. Environmental 
Protection Agency. 1994. 115 p. (NC, Da, M, Wb; USGS, 
WRD, Federal Bldg., Room W-2233, 2800 Cottage Way, Sacra
mento, CA 95825; and 5735 Kearny Villa Rd., Suite 0, San Diego, 
CA 92123.) 

OF 94-0046. Description and use of a geographic-information-sys
tem-based Water Information Management and Analysis System 
(WIMAS), by K. E. Juracek. Prepared in cooperation with the 
Kansas State Board of Agriculture, Division of Water Resources. 
1994. 20 p. (NC, Da, M, Wb; USGS, WRD, 4821 Quail Crest Pl., 
Lawrence, KS 66049; and 206 Fulton Terrace, Garden City, KS 
67846.) 

OF 94-0048. OHIO. Estimated water use in Ohio, 1990 reservoir 
evaporation data, by R. M. Timmons. Prepared in cooperation 
with the Ohio Department of Natural Resources. 1994. 2 p. (NC, 
Da, M, Wb, A, S, U.) (Water fact sheet) 

OF 94-0049. NEVADA. The Sundance Fault; a new recognized 
shear zone at Yucca Mountain, Nevada, by R. W. Spengler, C. 
A. Braun, L. G. Martin and C. W. Weisenberg. Prepared in co
operation with the U.S. DepartmentofEnergy. 1994. 11 p. (NC, 
Da,M, Wb.) 

OF 94-0050. NORTH CAROLINA. Pesticide-sampling equip
ment, sample-collection and processing procedures, and water
quality data at Chi cod Creek, North Carolina, 1992, by T. K. 
Manning, K. E. Smith, C. D. Wood andJ. B. Williams. 1994. 
35 p. (NC, Da, M, Wb; USGS, WRD, 3916 Sunset Ridge Rd., 
Raleigh, NC 27607.) 

OF 94-0051. Verification of national water data base using a geo
graphic information system, by H. E. Harrison. 1994. 149 p. 
(NC, Da, M, Wb; USGS, WRD, 10615 SE Cherry Blossom Dr., 
Portland, OR 97216.) 

OF 94-0052. U.S. Geological Survey national computer technol
ogy meeting; program and abstracts, New Orleans, Louisiana, 
April10-15, 1994,compiledbyB. H. BalthropandE. G. Baker. 
1994. 61 p. (NC, Da, M, Wb.) 

Demonstration of a digital compact disc containing Navajo and 
Hopi Indian Reservation data for use in schools to teach remote 
sensing, by A. V. Acosta. p. 1. 

Managing relational data bases using lNG RES, by D. A. Beeler 
and M. J. O'Connor. p. 2. 

Administering Internet Network News (INN), the Netnews 
server, by D. R. Boldt p. 3. 

Telecommunications infrastructure of the U.S. Geological Sur
vey, by R. J. Bonugli. p. 4. 

Developing graphical applications using a very-high-level lan
guage, by E. 0. Bouck. p. 5. 

Implementation of the Administrative Information System, frrst 
release, in the Water Resources Division, U.S. Geological Sur
vey; results and recommendations, by S. J. Brady, P. G. 
Clark, W. J. Kratz and A. A. Sabatini. p. 6. 

Software development for remote entry of water-use data, by M. 
R. Bryant and T. W. Holland. p. 7. 

Parallel virtual machine; capturing the cycles, by L. M. Bur
gess, M. F. Johnson and Pearl Wang. p. 8. 

Design and use of the data report subsystem of the U.S. Geolo
gical Survey National Water Information System-11, by S. J. 
Cauller, D. A. Beeler, C. R. Baxter and T. E. McKallip. p. 
9. 

Automatic editing and graphical postprocessing of output from 
the MODular Finite Element (MODFE) model, by J. B. 
Czarnecki. 10 p. 

Development of a 14-digithydrologic coding scheme and bound
ary data set for New Jersey, by W. H. Ellis, Jr. and C. V. 
Price. p. 11. 

Generation of digital base maps for preparation of thematic maps, 
by C. J. Freitag. p. 12. 

A vendor-independent fourth generation language for data ma
nipulation and analysis, by J. L. Fulton. p. 13. 

The U.S. Geological Survey data base for U.S. Department of 
Defense environmental contamination projects, by C. N. 
Gerlitz and E. M. Morrell. p. 14. 

The HYdrologic Models Summary (HYMS); making software 
information accessible through the Wide Area Information Serv
ers (W AIS) software, by M. Y. Goze. p. 15. 

Interoperability of computer systems with dissimilar architec
ture; a case study, by J. W. Griffm. p. 16. 

The effect of data generalization on the prediction of hydrologic 
response, by C. A. Hallam. p. 17. 

Overview of the paperless report project of the U.S. Geological 
Survey, by R. M. Hathaway and T. A. Reinitz. p. 18. 

Computer-based, three-dimensional visualization of observed 
solute distributions during the Cape Cod tracer test, Massachu
setts, by K. M. Hess, M. H. Kruger, E. J. Stock-Alvarez and 
D. R. LeBlanc. p. 19. 

Using a geographic information system to derive urban land use 
from population data, by K. J. Hitt p. 20. 



A site verification program using ARC/INFO geographic infor
mation system software, by S. A. Hoffman. p. 21. 

Development of a platform-independent paperless time and at
tendance system, by G. K. Huttman. p. 22. 

The development of tools for construction of interactive infor
mation systems, by L. E. Johnson. p. 23. 

Automating regression and performance testing of National 
Waterlnformation System-TI software, by L. W. Lenfest,J. C. 
Briggs and C. F. Merk. p. 24. 

Comprehensive approach to production of map illustrations by 
computer, by T. D. Liebermann, J. C. Stone and L. A. Peltz. 
p. 25. 

A user's map ofthedatain the U.S. Geological Survey National 
Water Information System, by L. E. Lopp, J. R. Kirk and I. E. 
Arroyo. p. 26. 

Use of remotely sensed data to characterize vegetation in the Red 
River of the North Basin, Minnesota, North Dakota, and South 
Dakota, by D. L. Lorenz. p. 27. 

Activities of the U.S. Geological Survey Hydrologic Analysis 
Support Section, by A. M. Lumb. p. 28. 

Use of conditional text and hypertext in the user's manual for the 
U.S. Geological Survey National Water Information System-IL 
by S. B. Mathey and J. C. Briggs. p. 29. 

A microcomputer-based personnel system demonstration using 
TouchScreen technology, by W. R. Matthews. p. 30. 

An information-request management and accounting system, by 
K. W. McFadden. p. 31. 

Microlink/FFS (Federal Financial System) for UNIX and U.S. 
Geological Survey Administrative Information System, by P. L. 
McKinney. p. 32. 

Implementation of a UNIX-based inventory application at the 
Rocky Mountain Mapping Center, by P. L. McKinney. p. 33. 

Administrative business process re-engineering, by P. L. Mc
Kinney. p. 34. 

Scientific visualization at Flagstaff Image Processing Facility, 
U.S. Geological Survey; past present, and future, by D. K. 
McMacken and L. B. Bellisime. p. 35. 

A centralized configuration management board in the U.S. Geo
logical Survey, by C. F. Merk and K. M. Flynn. p. 36. 

Slide making in a multiplatform environment, by S. H. Mirzad 
and W. R. Danskin. p. 37. 

GEONET II Internet routing, by P. W. Murphy. p. 38. 

Digital mapping of the natural rivers inventory, by P. H. 
Murtaugh. p. 39. 

Use of Wide-Area Information Server software to support the 
National Geospatial Data Clearinghouse, by D. D. Nebert. p. 
40. 

The use of compact disc-read only memory (CD-ROM) for the 
storage of data and related programs for UNIX computer oper
ating systems, by M. G. Negri. p. 41. 
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Implementation of the U.S. Departmentofthelnteriorelectronic 
acquisition system (IDEAS), by D. A. Palmquist p. 42. 

Automounting daemon program, by K. C. Price and Scott 
Townsend. p. 43. 

An application for the graphical editing and analysis of hydro
logic data, by P. M. Rael and S. M. Trapanese. p. 44. 

Guidelines for creating user documentation for software in the 
U.S. Geological Survey, by R. S. Regan. p. 45. 

Computer networking of U.S. Geological Survey field offices 
in the DIS-TI environment as an alternative to leased communi
cation lines, by D. W. Rogers and M. J. Sweat. p. 46. 

Data-base logging and joumaling systems, by M. J. Schlesin
ger. p. 47. 

INGRES performance issues involving the logging and locking 
systems, by G. L. Shank. p. 48. 

Incorporating electronic maps into U.S. Geological Survey re
ports, by S. F. Siwiec and K. L. Southers. p. 49. 

Statistical and geographic information system analysis of earth
science information for decisionmaking, by D. R. Soller and R. 
L. Bemknopf. p. 50. 

Computer-science guest-lecture series at Langston University 
sponsored by the U.S. Geological Survey, by K. S. Steele. p. 
51. 

Development of digital hydrologic map symbols for the U.S. 
Geological Survey, by B. E. Taggart and L. E. Menoyo. p. 
52. 

Reference lists for the U.S. Geological Survey National Water 
Information System-TI, by R. E. Thornberg and B. P. Sargent. 
p. 53. 

Laboratory analytical data system, by S. L. Turner, 0. J. Feist, 
J. A. Lewis and R. A. Husband. p. 54. 

Parallelization of a coastal circulation and transport computer 
model, by Pearl Wang and H. L. Jenter. p. 55. 

Applications of geographic information systems and statistics 
software to a large data base for producing publication-quality 
figures, by K. L. Warner, T. L. Arnold and John Nazimek. p. 
56. 

Real-time monitoring of a hydrologic sensor network, by C. B. 
Wierda. p. 57. 

U.S. Department of the Interior hazardous-waste sites geo
graphic information system, by N. E. Wingard. p. 58. 

A collaborative approach to electronic report production, by T. 
A. Winterstein and R. A. Miller. p. 59. 

OF 94-0053. NEVADA. Bibliography of selected water-re
sources publications on Nevada by the U.S. Geological Survey, 
1885 through 1993, by R. L. Bunch. 1994. 38 p. (NC, Da, M, 
Wb, U; USGS, WRD, 333 West Nye Lane, Carson City, NV 
89706; and 6770 South Paradise Rd., Las Vegas, NV 89119.) 

OF 94-0055. IDAHO. Stable isotopes of hydrogen and oxygen in 
surface water and ground water at selected sites on or near the Idaho 
National Engineering Laboratory, Idaho, by D. S. Ott, L. D. 
Cecil and L. L. Knobel. 1994. 14 p. (NC, Da, M, Wb; USGS, 
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WRD, 230 Collins Rd., Boise, ID 83702-4520; and Idaho National 
Engineering Laboratory, CF-690, Room 164, Idaho Falls, ID 
83403.) 

OF 94-0056. lOW A. Hydrologic data for the Big Spring basin, 
Clayton County, Iowa, water year 1991, by S. J. Kalkhoff and R. 
L. Kuzniar. Prepared in cooperation with the Iowa Department of 
Natural Resources, Geological Swvey Bureau. 1994. 87 p. (NC, 
Da, M, Wb; USGS, WRD, P.O. Box 1230, Federal Bldg., Room 
269, 400 South Clinton St, Iowa City, IA 52244; and P.O. Box 
917, Federal Bldg., Room 250,8 South 6th St, Council Bluffs, IA 
51502.) 

OF 94-0057. FLORIDA. National Water-Quality Assessment 
Program; the southern Florida study unit, by B. F. McPherson. 
1994. 2 p. (NC, Da, M, Wb, A, S, U.) (Water fact sheet.) 

OF 94-0058. SOUTH CAROLINA. Lithologic descriptions of 
two cores and ground-water-quality data from five counties in the 
northeastern part of the coastal plain of South Carolina, 1988 and 
1991, by W. F. Falls. Prepared in cooperation with the South 
Carolina Water Resources Commission. 1994. 45 p. (NC, Da, 
M,Wb.) 

OF 94-0059. Documentation of a computer program to simulate 
transient leakage from confining units using the modular finite-dif
ference ground-water flow model, by S. A. Leake, P. P. Leahy 
and A. S. Navoy. 1994. 70 p. (NC, Da, M, Wb; USGS, WRD, 
375 South Euclid Ave., Tucson, AZ 85719; 1545 West University 
Dr., Tempe, AZ 85281; 1940 South 3rd Ave., Yuma, AZ 85364; 
and 2255 North Gemini Dr., Bldg 3, Flagstaff, AZ 86001.) 

OF 94-0060. NORTH CAROLINA. Effects of agricultural land
management practices on water quality in northeastern Guilford 
County, North Carolina, 1985-90, by D. A. Harned. Prepared in 
cooperation with the Guilford County Soil and Water Conservation 
District. 1994. 115 p. (NC, Da, M, Wb; USGS, WRD, 3916 
Sunset Ridge Rd., Raleigh, NC 27607.) 

OF 94-0062. Methods of analysis by the U.S. Geological Swvey 
National Water Quality Laboratory; extraction of nitro aromatic 
compounds from water by polystyrene divinylbenzene cartridge 
and determination by high-performance liquid chromatography, 
by C. E. Lindley, M. R. Burkhardt and S. N. DeRusseau. 
1994. 15 p. (NC, Da, M, Wb, U.) 

OF 94-0064. ARIZONA. Documentation of model input and out
put values for the simulation of the ground-water flow system and 
proposed withdrawals in the northern part of Vekol Valley, Ari
zona, by K. J. Hollett 1994. 8 p., one 3 1/2 inch diskette. (NC, 
Da,M, Wb.) 

Requirements: IBM-PC or compatible computer operating on 
MS-DOS. Data sets are contained in compressed format on a 
high-density, 3 1/2 inch diskette; program to uncompress data 
sets is included. Approximately 3.1MB of disk space is needed 
for uncompressed files and all files and text are in ASCII(DOS) 
format 

OF 94-0066. IDAHO. Concentrations of dissolved radon-222 in 
water from selected wells and springs in Idaho, 1989-91, by L. D. 
Cecil, D. J. Parliman, D. D. Edwards and H. W. Young. Pre
pared in cooperation with the U.S. Department of Energy. 1994. 
40 p. (NC, Da, M, Wb; USGS, WRD, 230 Collins Rd., Boise, ID 

83702-4520; and Idaho National Engineering Laboratory, CF-690, 
Room 164, Idaho Falls, ID 83403.) 

OF 94-0067. CALIFORNIA. Activities of the Water Resources 
Division, California District, fiscal year 1993, compiled by M. L. 
DeBortoli. 1994. 88 p. (NC, Da, M, Wb; USGS, WRD, Federal 
Bldg., Room W -2233, 2800 Cottage Way, Sacramento, CA 95825; 
and 5735 Kearny Villa Rd., Suite 0, San Diego, CA 92123.) 

OF 94-0069. LOillSIANA. Water-level measurements, 1986-91, 
Red River alluvial aquifer, Red River valley, Louisiana, by R. C. 
Seanor. Prepared in cooperation with the U.S. Army Corps of 
Engineers and the U.S. Soil Conservation Service. 1994. 218 p., 
1 over-size sheet (NC, Da, M, Wb; USGS, WRD, 3535 South 
Sherwood Forest Blvd., Suite 120, Baton Rouge, LA 70816.) 

OF 94-0075. KENTUCKY. Annotated bibliography of selected 
references on ground-water resources and geohydrology of the 
Louisville area, Kentucky, 1944-93, by J. J. Starn and D. S. 
Mull. Prepared in cooperation with the University of Louisville. 
1994. 19 p. (NC, Da, M, Wb.) 

OF 94-0076. IDAHO. Radionuclides, inorganic constituents, or
ganic compounds, and bacteria in water from selected wells and 
springs from the southern boundary of the Idaho National Engi
neering Laboratory to the Hagerman area, Idaho, 1992, by R. C. 
Bartholomay, D. D. Edwards and L. J. Campbell. Prepared in 
cooperation with the U.S. Department of Energy and the Idaho 
Department of Water Resources. 1994. 41 p. (NC, Da, M, Wb; 
USGS, WRD, 230 Collins Rd., Boise, ID 83702-4520; and Idaho 
National Engineering Laboratory, CF-690, Room 164, Idaho Falls, 
ID 83403.) 

OF 94-0077. WASHINGTON. South Cascade Glacier, Washing
ton; hydrologic and meteorological data, 1957-67, by M. E. Sul
livan. 1994. 110 p., one 3 1!2 inch DS!HD IBM compatible 
diskette. (NC, Da, M, Wb.) 

OF 94-0078. IOWA. Flood of June 17, 1990, in the Clear Creek 
basin, east-central Iowa, by K. K. Barnes and D. A. Eash. Pre
pared in cooperation with the Iowa Highway Research Board; and 
the Iowa Department of Transportation, Highway Division. 1994. 
16 p. (NC, Da, M, Wb; USGS, WRD, P.O. Box 1230, Federal 
Bldg., Room 269, 400 South Clinton St, Iowa City, IA 52244; P .0. 
Box 917, Federal Bldg., Room 250, 8 South 6th St, Council Bluffs, 
IA 51502;and P .0. Box 693, Federal Bldg., Room 456, 205 South 
8th St, Fort Dodge, IA 50501.) 

OF 94-0080. FLORIDA. Potentiometric surfaces of the intermedi
ate aquifer system, west-central Florida, September 1993, by R. 
A. Mularoni. Prepared in cooperation with the Southwest Florida 
Water Management District 1994. 1 over-size sheet. (NC, Da, 
M, Wb; USGS, WRD, Suite 3015, 227 North Bronaugh St, 
Tallahassee, FL 32301; and 4710 Eisenhower Blvd., Tampa, FL 
33634-6381.) 

OF 94-0082. CALIFORNIA. Studies of the San Francisco Bay, 
California, estuarine ecosystem; pilot regional monitoring program 
results, 1993, by J. M. Caffrey, B. E. Cole, J. E. Cloern, J. R. 
Rudek, A. C. Tyler and A. D. Jassby. 1994. 411 p. (NC, Da, 
M, Wb; USGS, WRD,Room W-2233, Federa1Bldg.,2800Cottage 
Way, Sacramento, CA 95825.) 

OF 94-0083. Biology as an integrated component of the U.S. Geo
logicalSwvey'sNational Water-Quality Assessment Program, by 



M. R. Meador and M. E. Gurtz. 1994. 4 p. (NC, Da, M. Wb.) 
(Water-resources notes.) 

OF 94-0084. Operation of hydrologic data-collection stations by 
the U.S. Geological Survey in 1993, by Alberto Condes de la 
Torre. 1994. 53 p. (NC, Da, M, Wb.) 

OF 94-0085. ALASKA. Environmental overview and 
hydrogeologic conditions at Aniak, Alaska, by J. M. Dorava. 
Prepared in cooperation with the Federal Aviation Administration. 
1994. 89 p. (NC, Da, M, Wb; USGS, WRD, 4230 University Dr., 
Suite 201. Anchorage, AK 99508; 800 Yukon Dr., Fairbanks, AK 
99775-5170; Federal Bldg., Room 420, 709 West 9th St., Juneau, 
AK 99802.) 

OF 94-0086. Computer-science guest-lecture series at Langston 
University sponsored by the U.S. Geological Survey; abstracts, 
1992-93, compiled by K. S. Steele. 1994. 8 p. (NC, Da, M, 
Wb.) 

Local area networks in the U.S. Geological Survey, by D. C. 
Chinn. p. 1. 

Telecommunications contingency planning; a United States 
Geological Survey case study, by C. A. Lawson. p. 2. 

Use of a geographic information system for spatial data analysis, 
by T. D. Liebermann. p. 3. 

Data-base management; a United States Geological Survey case 
study, by J. E. May. p. 4. 

Next generation weather radar, by R. L. Murnan. p. 5. 

Data-base applications in the Water Resources Division of the 
U.S. Geological Survey, by Darcy Person. p. 6. 

Software quality-assurance planning, design, development, doc
umentation, and testing and review, by J. E. Terry. p. 7. 

Arctic Data Interactive; an electronic science journal, by D. A. 
Wiltshire. p. 8. 

OF 94-0088. lOW A. A summary of water resources activities of 
the U.S. Geological Survey in Iowa, fiscal year 1994, compiled 
by R. C. Buchmiller. Prepared in cooperation with the State of 
Iowa and other agencies. 1994. 72 p. (NC, Da, M, Wb; USGS, 
WRD, P.O. Box 1230, Federal Bldg., Room 269, 400 South 
Clinton St., Iowa City, lA 52244; P.O. Box 917, Federal Bldg., 
Room 250, 8 South 6th St., Council Bluffs, lA 51502; and P.O. 
Box 693, Federal Bldg., Room 456, 205 South 8th St., Fort Dodge, 
lA 50501.) 

OF 94-0089. KANSAS. Water-resources activities of the U.S. 
Geological Survey in Kansas; fiscal years 1992 and 1993, and 
plans for fiscal year 1994, compiled by K. A. Powell. 1994. 122 
p. (NC, Da, M, Wb; USGS, WRD, 481 Quail Crest Pl., Lawrence, 
KS 66049-3839; 206 Fulton Terrace, Garden City, KS 67846; and 
415 South Main, Wichita, KS 67202.) 

OF 94-0092. NEBRASKA. Water-resources activities of the U.S. 
Geological Survey in Nebraska; fiscal years 1993-94, compiled by 
A. M. Sojka and D. J. Fitzpatrick. 1994. 45 p. (NC, Da, M, 
Wb; USGS, WRD, Room 406 Federal Bldg., 100 Centennial Mall 
North, Lincoln, NE 68508; P.O. Box 1327, 111 South Dewey St., 
North Platte, NE 69103; and Hwy. 11 North, Ord, NE 68862.) 

OF 94-0093. WYOMING. Activities and summary statistics of 
radon-222 in stream- and ground-water samples, Owl Creek basin, 
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north-central Wyoming, September 1991 through March 1992, by 
K. M. Ogle and R. W. Lee. 1994. 15 p. (NC, Da, M, Wb; 
USGS, WRD, 2617 East Lincolnway, Suite B, Cheyenne, WY 
82001; 2020 Fairground Rd., Suite 102, Plaza West Bldg., Casper, 
WY 82604, P.O. Box 431, 1225 Market St., Riverton, WY 
82501.) 

OF 94-0099. GEORGIA. Effect of the restricted use of phosphate 
detergent and upgraded wastewater-treatment facilities on water 
quality in the Chattahoochee River near Atlanta, Georgia, by D. J. 
Wangsness,E. A. Frick,G. R. BuellandJ. C. DeVivo. 1994. 
4 p. (NC, Da, M, Wb; USGS, WRD, 3039 Amwiler Rd., Suite 
130, Atlanta, GA 30360-2824.) 

OF 94-0100. NEBRASKA. Compilation of atrazine and selected 
herbicide data from previous surface-water-quality investigations 
within the Big Blue River basin, Nebraska, 1983-92, by J. D. 
Frankforter. Prepared in cooperation with the Nebraska Depart
ment of Environmental Quality. 1994. 69 p. (NC, Da, M, Wb; 
USGS, WRD, Room 406 Federal Bldg., 100 Centennial Mall 
North, Lincoln, NE 68508.) 

OF 94-0101. National Water-Quality Assessment Program; the 
upper Mississippi River basin, by J. R. Stark. 1994. 2 p. (NC, 
Da, M, Wb, A, S, U.) (Water fact sheet.) 

OF 94-0110. COLORADO. Physical, chemical, and biological 
data for detailed study of irrigation drainage in the Uncompahgre 
Project area and in the Grand Valley, west-central Colorado, 
1991-92, by D. L. Butler, W. G. Wright, D. A. Hahn, R. P. 
Krueger and B. C. Osmundson. Prepared in cooperation with the 
U.S. Fish and Wildlife Service, U.S. Bureau of Reclamation, and 
U.S. Bureau of Indian Affairs. 1994. 146 p., 2 over-size sheets, 
scale 1:100,000 (1 inch= about 1.6 miles). (NC, Da, M, Wb.) 

OF 94-0114. VIRGINIA. Ground water in Virginia; use during 
1990, availability, and resource information needs, by E. R. 
McFarland and M. J. Focazio. 1994. 2 p. (NC, Da, M, Wb, A, 
S, U.) (Water fact sheet.) 

OF 94-0115. MASSACHUSETTS, RHODE ISLAND. Activi
ties, programs, and cooperating agencies of the U.S. Geological 
Survey, Water Resources Division, Massachusetts and Rhode 
Island, 1994, by M. C. Y urewicz. 1994. 2 p. (NC, Da, M, Wb, 
A, S, U.) (Water fact sheet.) 

OF 94-0118. GEORGIA. Ground-water conditions in Georgia, 
1993, by C. N. Joiner and A. M. Cressler. Prepared in cooper
ation with the Georgia Department of Natural Resources, Environ
mental Protection Division, Georgia Geologic Survey; Albany 
Water, Gas, and Light Commission; City of Brunswick; Glynn 
County; and City of Valdosta. 1994. 135 p. (NC, Da, M, Wb.) 

OF 94-0119. ALASKA. Overview of environmental and 
hydrogeologic conditions at McGrath, Alaska, by J. M. Dorava. 
Prepared in cooperation with the Federal Aviation Administration. 
1994. 48 p. (NC, Da, M, Wb, A; USGS, WRD, 4230 University 
Dr., Suite201, Anchorage, AK 99508; 800 Yukon Dr., Fairbanks, 
AK 99775-5170; and Federal Bldg., Room 420, 709 West 9th St., 
Juneau, AK 99801.) 

OF 94-0120. MONTANA. Physical, chemical, and biological 
data for detailed study of the Sun River Irrigation Project, Freezout 
Lake Wildlife Management Area, and Benton Lake National Wild
life Refuge, west-central Montana, 1990-92, with selected data for 
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1987-89, by J. H. Lambing, D. A. Nimick, J. R. Knapton and 
D. U. Palawski. Prepared in cooperation with the U.S. Fish and 
Wildlife Service, U.S. Bureau of Reclamation, and U.S. Bureau 
of Indian Affairs. 1994. 171 p. (NC, Da, M, Wb, S, U; USGS, 
WRD, Federal Bldg., Room 428, 301 South Park Ave., Helena, 
MT 59626-0076; and Eastern Montana Coli., Box 111, 1500 North 
30th, Billings, MT 59101.) 

OF 94-0121. NEBRASKA. Operational procedures for collecting 
water-quality samples at monitoring sites on Maple Creek near 
Nickerson and the Platte River at Louisville, eastern Nebraska, by 
S. M. Johnson and R. B. Swanson. Prepared in cooperation 
with the National Water-Quality Assessment Program. 1994. 24 
p. (NC, Da, M, Wb.) 

OF 94-0123. Review of literature on the testing of point-velocity 
current meters, by K. G. Thibodeaux. 1994. 44 p. (NC, Da, M, 
Wb.) 

OF 94-0124. National Water-Quality Assessment Program; north
em Rockies intermontane basins, by D. W. Clark. 1994. 2 p. 
(NC, Da, M, Wb. A, S, U.) (Water fact sheet) 

OF 94-0125. MISSISSIPPI. Quality of ground water in Harrison 
County, Mississippi, June-July 1993, by L. J. Slack, W. T. 
Oakley, C. G. O'Hara and L. M. Cooper. Prepared in coopera
tion with the Harrison County Board of Supervisors. 1994. 33 p. 
(NC, Da, M, Wb.) 

OF 94-0126. 40 ArP9 Ar age-spectrum data for rocks of the Bronson 
Hill Terrane, central New England, by J. L. Boyd, M. J. Kunk 
and R. P. Wintsch. 1994. 129 p. (NC, Da, M; Connecticut 
Geol. and Natural History Surv., 165 Capitol Ave., Room 553, 
Hartford, CT 06106.) 

OF 94-0127. Estimation of response spectra and peak accelerations 
from western North American earthquakes; an interim report; Part 
2, by D. M. Boore, W. B. Joyner and T. E. Fumal. 1994. 40 
p. (NC, Da, M.) 

OF 94-0128. CALIFORNIA. Preliminary geologic map of Bates 
Canyon Quadrangle and part of Peak Mountain Quadrangle, Cal
ifornia, by J. G. Vedder, D. G. Howell and Hugh McLean. 
1994. 1 over-size sheet, scale 1:24,000 (1 inch= 2,000 feet). (NC, 
Da, M; California Dep. of Conservation, Div. of Mines and Geol., 
Mail Stop 14-34, Library, 801 K St, Sacramento, CA 95814-3532; 
185 Berry St, Suite 3600, San Francisco, CA 94107-1728; and 
State Office Bldg., 107 South Broadway, Los Angeles, CA 90012.) 

OF 94-0129. MINNESOTA. Chemical analyses of ground and 
surface water from Battle Brook drainage basin, near Princeton, 
Minnesota, by R. B. Wanty, M. L. Tuttle, J. K. Bohlke and P. 
H. Briggs. 1994. 25 p. (NC, Da, M; Geol. Surv., 2642 Univer
sity Ave., St Paul, MN 55114-1057.) 

OF 94-0131. TENNESSEE, ARKANSAS, MISSOURI. Miscel
laneous high-resolution seismic-reflection reconnaissance surveys 
in the Mississippi Valley Graben; western Tennessee, Northeast 
Arkansas, and Southeast Missouri, by J. K. Odum, W. J. Ste
phenson, E. A. Luzietti, K. M. Shedlock, D. M. Worley and R. 
A. Williams. 1994. 30 p. (NC, Da, M; Dep. of Conservation, 
Div. of Geol., Customs House, 701 Broadway, Nashville, TN 
37219-5237; Arkansas Geol. Commission, 3815 West Roosevelt 
Rd., Little Rock, AR 72204; Dep. of Natural Resources, Div. of 

Geol. andLandSurv., 111 FairgroundsRd.,P.O. Box250,Rolla, 
MO 65401.) 

OF 94-0132. CALIFORNIA. Preliminary geologic map of the 
Niles 7 .5-minute Quadrangle, Alameda County, California, by R. 
W. Graymer, D. L. Jones, E. E. Brabb and E. J. Belley. 
1994. 3 over-size sheets, scale 1:24,000 (1 inch = 2,000 feet). 
(NC, Da, M; California Dep. of Conservation, Div. of Mines and 
Geol., Mail Stop 14-34, Library, 801 K St, Sacramento, CA 
95814-3532; 185 Berry St, Suite3600, San Francisco, CA 94107-
1728; and State Office Bldg., 107 South Broadway, Los Angeles. 
CA 90012.) 

OF 94-0134. Scientific visualization workshop, Menlo Park, Cali
fornia, September 15-17, 1993; abstracts, compiled by C. A. 
Lawson and P. C. Bennett 1994. 33 p. (NC, Da, M.) 

Scientific visualization; an effective solution to reach out to the 
public, by R. T. Cheng and J. R. Burau. p. 4-5. 

Data fusion and three-dimensional visualization; demonstration 
of current and future technology, by K. J. Hussey. p. 6. 

Computer generated visualization of the internal volcanic struc
ture of the Island of Hawaii, by William Acevedo, F. W. Klein 
and D. E. Silver. p. 7. 

Interact with earthquakes; interactive use of Amiga computer 
2-D and 3-D animations to view current seismicity in eighteen 
regions in California, by F. W. Klein and S. R. Walter. p. 8. 

Red and blue three-dimensional shaded relief imagery, by R. K. 
Hall, J. A. Swanson and N. M. Maher. p. 9. 

Spray rendering; a new framework for visualization, by Alex 
Pang and Kyle Smith. p. 10. 

A QuickTime animation demonstrates the Monte Carlo simula
tion for a debris-flow hazard map, by R. K. Mark and S. D. 
Ellen. p. 11. 

Using HyperCard animations to make the visualization of phys
ical processes easier, by T. R. Alpha. p. 12. 

Use of a ground-water model with particle tracking to evaluate 
ground-water vulnerability, by D. T. Snyder, J. M. Wilkinson 
and L. L. Orzol. p. 13. 

Topographic-shading time series from digital elevation data for 
input to a stream-temperature model, Truckee River basin, Cal
ifornia and Nevada, by B. D. Reece, T. D. LiebermannandR. 
L. Carman. p. 14-15. 

Characterization of fractures in granitic rocks at Wawona, Y a
semite National Park, California; a comparison of borehole 
geophysical and downhole visualization tools, by J. W. 
Borchers. p. 16. 

Videotaped studies of ten years of volcanic eruptions in Alaska, 
by M. P. Doukas, R. G. McGimsey and J. M. Dorava. p. 
17. 

Use of bathymetry terrain for robotics visualization in an under
water virtual world, by D. P. Brutzman. p. 18. 

Broadcasting the USGS scientific visualization workshop over 
the Internet multicast backbone, by D. P. Brutzman. p. 19. 

Regional geologic maps of the Pacific continental margin and 
Exclusive Economic Zone, by F. L. Wong. p. 20-22. 



Digital orthophotography and map revision demonstration, by E. 
A. Wegenka. p. 23. 

Using visualization to display the various phases of the Circum
Pacific Map Project, by F. R. Mills and George Gryc. p. 24-
26. 

Visualizing synoptic topography by digital relief-shading, by R. 
J. Pike. p. 27. 

OF 94-0135. NEVADA. Chemical analyses of major, minor, and 
trace elements including gold and the arsenic species, As(III) and 
As(V), in water samples from Kelly Creek valley, Humboldt 
County, Nevada, by D. J. Grimes, J. B. McHugh and A. L. 
Meier. 1994. 14 p., 1 over-size sheet, scale 1:24,000 (1 inch= 
2,000 feet). (NC, Da, M, U; Nevada Bur. of Mines and Geol., 
Univ. of Nevada-Reno, Reno, NV 89557-0088.) 

OF 94-0136. DIMCALC; a BASIC program for computing abso
lutes and baselines from DIM-magnetometer observations, by L. 
W. Pankratz. 1994. 40 p. (NC, Da, M.) 

OF 94-0137. HAW All. A summary of leveling data from Kilauea 
Iki lava lake from 1960 to 1988, by J. E. Pallon, R. T. Okamura, 
M. K. Sako and T. L. Wright. 1994. 33 p. (NC, Da, M.) 

OF 94-0138. ARIZONA. Data report for the PACE 1989 seismic 
refraction survey, northern Arizona, by Jill McCarthy, W. M. 
Kohler and E. E. Criley. 1994. 88 p. (NC, Da, M, U; Arizona 
Bur. of Geol. and Mineral Techno!., 845 North Park Ave., Tuc
son, AZ 85719.) 

OF 94-0139. CALIFORNIA. Characteristics of selected strong
motion records from the October 18, 1989, Lorna Prieta, Califor
nia, earthquake and the November-December 1985 Nahanni, 
Northwest Territories, Canada, earthquakes, by W. K. Smith. 
1994. 7 p. (NC, Da, M; California Dep. of Conservation, Div. of 
Mines and Geol., Mail Stop 14-34, Library, 801 K St., Sacramento, 
CA 95814-3532; 185 Berry St., Suite 3600, San Francisco, CA 
94107-1728; and State Office Bldg., 107 South Broadway, Los 
Angeles, CA 90012.) 

OF 94-0140. COLORADO. Efficacy of heavy-metal capture by 
clinoptilolite-rich rocks from heavy-metal-polluted water in five 
drainages in Colorado, by G. A. Desborough. 1994. 25 p. (NC, 
Da, M, U; VickiJ. Cowart, Colorado Geol. Surv., 1313 Sherman 
St., Room 715, Denver, CO 80203; Donald Fawcett, Office of the 
State Engineer, Ground Water Section, 1313 Sherman St., Room 
818, Denver, CO 80203.) 

OF 94-0141. CALIFORNIA. Accelerograms recorded at USGS 
national strong-motion network stations during the Ms=6.6 North
ridge, California earthquake of January 17, 1994, by R. L. 
Porcella, E. C. Etheredge, R. P. Maley and A. V. Acosta. 
1994. 100 p. (NC, Da, M; California Dep. of Conservation, Div. 
of Mines and Geol., Mail Stop 14-34, Library, 801 K St., Sacra
mento, CA 95814-3532; 185 Berry St., Suite 3600, San Francisco, 
CA 94107-1728; andStateOfficeBldg., 107 South Broadway, Los 
Angeles, CA 90012.) 

OF 94-0143. CALIFORNIA. Make your own paper model of the 
Northridge, California earthquake January 17, 1994, by T. R. 
Alpha and R. S. Stein. 1994. 4 p. (NC, Da, M.) 

OF 94-0144. COLORADO. Natural acid drainage from altered 
areas within and adjacent to the upper Alamosa River basin, 
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Colorado, by W. R. Miller and J. B. McHugh. 1994. 47 p. 
(NC, Da, M, U; Vicki J. Cowart, Colorado Geol. Surv., 1313 
Sherman St., Room 715, Denver, CO 80203; Donald Fawcett, 
Office of the State Engineer, Ground Water Section, 1313 Sherman 
St., Room 818, Denver, CO 80203.) 

OF 94-0145. Petrology and mineralogy of alkaline rocks from the 
Elk Massif, northeastern Poland, by T. J. Armbrustmacher and P. 
J. Modreski. 1994. 92 p. (NC, Da, M.) 

OF 94-0146. WASHINGTON. Geophysical tracking of the injec
tion of trench stabilization material at U.S. DOE Hanford site, 
Richland, Washington, by G. R. Olhoeft, J. E. Lucius and S. J. 
Phillips. 1994. 77 p. (NC, Da, M, S; Geol. and Earth Resources 
Div., Dep. ofNatural Resources, P.O. Box47007, Olympia, WA 
98504-7007; David A. Johnston Cascade Volcano Observatory, 
5400 MacArthur Blvd., Vancouver, WA 98661.) 

OF 94-0147. MONTANA. LateCretaceousshorteningandCeno
zoic extension in the northern Madison Range, southwestern Mon
tana, by K. S. Kellogg. 1994. 35 p. (NC, Da, M, U, S; Montana 
Bur. of Mines and Geol., Montana Coli. of Mineral Sci. and 
Techno!., Butte, MT 59701.) 

OF 94-0148. NEVADA, CALIFORNIA. Granitic rocks in the 
Triassic-Jurassic magmatic arc of western Nevada and eastern 
California, by D. A. John, R. A. Schweickert and A. C. Rob
inson. 1994. 61 p. (NC, Da, M, U; California Dep. of Conserva
tion, Div. of Mines and Geol., Mail Stop 14-34, Library, 801 K 
St., Sacramento, CA 95814-3532; 185 Berry St., Suite 3600, San 
Francisco, CA 94107-1728; and State Office Bldg., 107 South 
Broadway, Los Angeles, CA 90012; Nevada Bur. of Mines and 
Geol., Univ. of Nevada, Reno, NV 89557.) 

OF 94-0150. "Are you a scientist, too?" A primer of simple activi
ties for geoscientists visiting K-2 classrooms, by S. A. Asher
Bolinder. 1994. 7 p. (NC, Da, M.) 

OF 94-0151. NEVADA. Modal analyses of selected Tertiary vol
canic rocks from Nye and Lincoln counties, Nevada, by W. R. 
Page and G. L. Dixon. 1994. 69 p., 1 over-size sheet, scale 
1:500,000 (1 inch= about 8 miles). (NC, Da, M, U; Nevada Bur. 
of Mines and Geol., Univ. of Nevada-Reno, Reno, NV 89557-
0088.) 

OF 94-0152. NEW JERSEY, NEW YORK. Geologic features of 
the sea bottom around a municipal sludge dumpsite near 39°N, 
73 ow, offshore New Jersey and New York, by J. M. Robb. 1994. 
42 p. (NC, Da, M; New York State Geol. Surv., 3136 Cultural 
Education Ctr., Empire State Plaza, Albany, NY 12230.) 

OF 94-0153. ARIZONA. Preliminary geologic map of the New 
River Quadrangle, Maricopa andY avapai counties, Arizona, by B. 
H. Bryant. 1994. 17 p., 1 over-size sheet, scale 1:24,000 (1 inch 
= 2,000 feet). (NC, Da, M, U; Bur. of Geol. and Mineral Tech
no!., 845 North Park Ave., Tucson, AZ 85719; Tucson Earth 
Science Information Ctr., 340 North 6th Ave., Tucson, AZ 85705-
8325.) 

OF 94-0154. Work in progress in the Pacific Northwest National 
Earthquake Hazards Reduction Program, fiscal year 1994, by C. 
S. Weaver. 1994. 34p. (NC,Da,M.) 

OF 94-0155. MONTANA. Organic petrographic and Rock-Eval 
pyrolysis analyses of Protetq,zoic Belt Supergroup rocks, west 
central Montana, by M. J. Pawlewicz. 1994. 11 p. (NC, Da, M, 
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U, S; Montana Bur. of Mines and Geol., Montana Coil. of Min
eral Sci. and Techno!., Butte, MT 59701.) 

OF 94-0156. CALIFORNIA. Onshore-offshore wide-angle seis
mic recordings of the San Francisco Bay Area Seismic Imaging 
eXperiment (BASIX); data from the Northern California Seismic 
Network, by T. M. Brocher and D. C. Pope. 1994. 123 p. 
(NC, Da, M; California Dep. of Conservation, Div. of Mines and 
Geol., Mail Stop 14-34, Library, 801 K St., Sacramento, CA 
95814-3532; 185 Berry St., Suite3600, San Francisco, CA 94107-
1728; and State Office Bldg., 107 South Broadway, Los Angeles, 
CA 90012.) 

OF 94-0157. NEVADA. Gas chromatography and Rock-Eval py
rolysis analyses of some well cuttings and cores from Nevada, by 
C. E. Barker, J. G. Palacas, P. G. Lillis and T. A. Daws. 
1994. 8 p. (NC, Da, M, U; Nevada Bur. of Mines and Geol., 
Univ. ofNevada-Reno, Reno, NV 89557-0088.) 

OF 94-0158. Remote sensing and airborne geophysics in the as
sessment of natural aggregate resources, by D. H. Knepper, Jr., 
W. H. Langer and S. H. Miller. 1994. 62 p. (NC, Da, M.) 

OF 94-0159. WASHINGTON. Analysis of deep seismic reflec
tion and other data from the southern Washington Cascades, by W. 
D. Stanley,S. Y. JohnsonandV. F. Nuccio. Preparedincoop
eration with the U.S. Department of Energy. 1994. 179 p., 1 
over-size sheet. (NC, Da, M, S; Geol. and Earth Resources Div., 
Dep. of Natural Resources, P.O. Box 47007, Olympia, WA 
98504-7007; David A. Johnston Cascade Volcano Observatory, 
5400 MacArthur Blvd., Vancouver, WA 98661.) 

OF 94-0160. NEVADA. Analytical results of mineralized rock 
samples, Tonopah 1 ox 2o Quadrangle, Nevada, by J. T. Nash and 
D. F. Siems. 1993. One 5 1/4 inch diskette. (NC, Da, M, U; 
Nevada Bur. of Mines and Geol., Univ. of Nevada-Reno, NV 
89557-0088.) 

Requirements: IBM-PC or compatible computer and software 
capable of reading DBF or WK1 files on 5 1/4 inch HD 96 TPI 
diskette. 

OF 94-0161. NEVADA. Thermal and petroleum generation his
tory of the Mississippian Eleana Formation and Tertiary source 
rocks, Yucca Mountain area, southern Nye County, Nevada, by C. 
E. Barker. 1994. 42 p. (NC, Da, M, U; Nevada Bur. of Mines 
and Geol., Univ. of Nevada-Reno, Reno, NV 89557-0088.) 

OF 94-0162. COLORADO. Preliminary surficial geologic map of 
the Rocky Flats Plant and vicinity, Jefferson and Boulder counties, 
Colorado, by R. R. Shroba and P. E. Carrara. 1994. 16 p., 1 
over-size sheet, 1:6,000 (1 inch= 500 feet). (NC, Da, M, U; Vicki 
J. Cowart, Colorado Geol. Surv., 1313 Sherman St., Room 715, 
Denver, CO 80203; Donald Fawcett, Office of the State Engineer, 
Ground Water Section, 1313 Sherman St., Room 818, Denver, CO 
80203.) 

OF 94-0163. OREGON. The Scotts Mills, Oregon, earthquake of 
March 25, 1993; intensities, strong-motion data, and teleseismic 
data, by J. W. Dewey, B. G. Reagor, D. A. Johnson, G. L. 
Choy and F. W. Baldwin. 1994. 26 p. (NC, Da, M, S; Oregon 
Dep. of Geol. and Mineral Industries, Suite 965, 800 NE Oregon 
St. #28, Portland, OR 97232-2162.) 

OF 94-0164. COLORADO. Aeromagnetic map of parts of the 
Denver, Greeley, and Pueblo 1x2 degree quadrangles, Colorado, 

by F. E. Riggle and Isidore Zietz. 1994. 1 over-size sheet, scale 
1:250,000 (1 inch= about 4 miles). (NC, Da, M, U.) 

OF 94-0165. Simple Bouguer gravity anomaly maps of the Vene
zuelan Guayana Shield, Southeast Venezuela, by K. R. Bond and 
J. C. Wynn. 1994. 11 over-size sheets, scale 1:500,000 (1 inch 
=about 8 miles). (NC.) 

OF 94-0166. Regional geology and hydrocarbon resource poten
tial, the Mediterranean Sea region, by J. A. Peterson. 1994. 118 
p. (NC, Da, M.) 

OF 94-0167. Geology and coal resources of the Thar coal field, 
Sindh Province, Pakistan, by J. E. Fassett and N. A. Durrani. 
1994. 87 p. (NC, Da, M.) 

OF 94-0168. The SPECTRA program library; a PC based system 
for gamma-ray spectra analysis and INAA data reduction, by P. A. 
Baedecker and J. N. Grossman. 1994. 52 p. (NC, Da, M.) 

OF 94-0169. HAW All. Hawaiian Volcano Observatory; Sum
mary 88, Part I, Seismic data, January to December 1988, by J. S. 
Nakata, A. H. Tomori, J. P. Tokuuke, R. Y. Koyanagi, W. R. 
Tanigawa, and P. G. Okubo; with a Chronological summary, by 
T. L. Wright. 1994. 78 p. (NC, Da, M.) 

OF 94-0170-A. Routine processing of seismic hypocentral data 
using personal computers, by T. L. Murray. 1994. 29 p. (NC, 
Da,M.) 

OF 94-0170-B. Routine processing of seismic hypocentral data 
using personal computers, by T. L. Murray. 1994. One 5 1/2 
inch diskette. (NC, Da, M.) 

Requirements: IBM PC or compatible computer with 5 1/4 inch 
disk drive (25-MHz 386SX processor preferred); MS DOS 5.0 
or greater; math coprocessor; hard disk drive capacity at least 
80MB. The computer used for analysis must be connected with 
the data-acquisition computer on a network with at least 2 mbps 
capacity (for example, Artisoft Lantastic ). 

OF 94-0172. Earthquake hazard mitigation; using science for 
safety decisions, by R. L. Bemknopf and D. R. Soller. 1994. 
40 p. (NC, Da, M.) 

OF 94-0173. CALIFORNIA. Preliminary geologic map of Fort 
Irwin Basin, north-central Mojave Desert, California, by J. C. 
Yount, E. R. Schermer, T. J. Felger, D. M. Miller and K. A. 
Stephens. 1994. 27 p., 1 over-size sheet, scale 1:24,000 (1 inch= 
2,000 feet). (NC, Da, M; California Dep. of Conservation, Div. 
of Mines and Geol., Mail Stop 14-34, Library, 801 K St., Sacra
mento, CA 95814-3532; 185 Berry St., Suite 3600, San Francisco, 
CA 94107-1728; and State Office Bldg., 107 Broadway, Los 
Angeles, CA 90012.) 

OF 94-0174. Codicil to The geophysical expression of selected 
mineral deposit models, edited by W. D. Heran. 1994. 36 p. 
(NC, Da, M.) (Extension of OF 92-557.) 

Geophysical model of massive sulfide deposits, compiled by W. 
D. Heran. p. 4-15. 

Geophysical model of chromite deposits, compiled by A. K. 
Kospiri and W. D. Heran. p. 16-27. 

Geophysical model of bedded barite, compiled by D. B. Hoo
ver, P. L. Hill and D. H. Knepper, Jr. p. 28-31. 



Geophysical model of diamond pipes, compiled by D. B. Hoo
ver and D. L. Campbell. p. 32-36. 

OF 94-0176. National Earthquake Hazards Reduction Program, 
summaries of technical reports; Volume XXXV, compiled by M. 
L. Jacobson. Prepared by participants in the National Earthquake 
Hazards Reduction Program. 1994. 906 p. (In two volumes.) 
(NC, Da,M.) 

OF 94-0177. The U.S. Geological Survey coal quality data base 
(COALQUAL), by R. B. Finkelman, C. L. Oman, L. J. Bragg 
and S. J. Tewalt 1994. 46 p. (NC, Da, M.) 

OF 94-0179-A. U.S.G.S. earthquake videotapes, by D. V. Prose. 
1994. 4 p. (NC, Da, M.) 

OF 94-0179-B. CALIFORNIA. San Francisco Bay seismic 1, by 
D. V. Prose. 1994. One VHS videotape. (NC, Da, M.) 

OF 94-0179-C. CALIFORNIA. San Francisco Bay seismic 2, by 
D. V. Prose. 1994. One VHS videotape. (NC, Da, M.) 

OF 94-0179-D. ALASKA. Alaska, by D. V. Prose. 1994. One 
VHS videotape. (NC, Da, M.) 

OF 94-0179-E. WASHINGTON. Pacific Northwest, by D. V. 
Prose. 1994. One VHS videotape. (NC, Da, M.) 

OF 94-0179-F. CALIFORNIA. Mendocino seismic, by D. V. 
Prose. 1994. One VHS videotape. (NC, Da, M.) 

OF 94-0179-G. HAW All. Hawaii, by D. V. Prose. 1994. One 
VHS videotape. (NC, Da, M.) 

OF 94-0179-H. CALIFORNIA. Landers earthquake, 1992, by D. 
V. Prose. 1994. One VHS videotape. (NC, Da, M.) 

OF 94-0179-I. CALIFORNIA. Northridge earthquake, 1994, by 
D. V. Prose. 1994. One VHS videotape. (NC, Da, M.) 

OF 94-0179-J. CALIFORNIA. San Francisco Bay area, by D. V. 
Prose. 1994. One VHS videotape. (NC, Da, M.) 

OF 94-0179-K. CALIFORNIA. San Andreas & Hayward faults, 
by D. V. Prose. 1994. One VHS videotape. (NC, Da, M.) 

OF 94-0179-L. New Madrid 1, by D. V. Prose. 1994. One VHS 
videotape. (NC, Da, M.) 

OF 94-0179-M. New Madrid 2, by D. V. Prose. 1994. One VHS 
videotape. (NC, Da, M.) 

OF 94-0179-N. New Madrid 3, by D. V. Prose. 1994. One VHS 
videotape. (NC, Da, M.) 

OF 94-0179-0. New Madrid4, by D. V. Prose. 1994. One VHS 
videotape. (NC, Da, M.) 

OF 94-0179-P. New Madrid 5, by D. V. Prose. 1994. One VHS 
videotape. (NC, Da, M.) 

OF 94-0179-Q. New Madrid 6, by D. V. Prose. 1994. One VHS 
videotape. (NC, Da, M.) 

OF 94-0179-R. New Madrid 7, by D. V. Prose. 1994. One VHS 
videotape. (NC, Da, M.) 

OF 94-0179-S. New Madrid 8, by D. V. Prose. 1994. One VHS 
videotape. (NC, Da, M.) 
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OF 94-0179-T. New Madrid 9, by D. V. Prose. 1994. One VHS 
videotape. (NC, Da, M.) 

OF 94-0179-U. New Madrid 10, by D. V. Prose. 1994. One 
VHS videotape. (NC, Da, M.) 

OF 94-0180. Aeromagnetic maps of the eastern Ross transect zone, 
West Antarctica, Folio A, by R. E. Sweeney, C. A. Finn, J. C. 
Behrendt, D. D. Blankenship, R. E. Bell, S. M. Hodge, K. A. 
Najmulski, Maureen Noonan, R. P. Kucks, R. W. Saltus, Ken
neth Griffiths, Robert Arko and Sheila Dopplehammer. Prepared 
in cooperation with the National Science Foundation. 1994. 4 
over-size sheets, scale 1:250,000 (1 inch= about 4 miles). (NC, 
Da,M.) 

OF 94-0181. SOUTH CAROLINA. Preliminary geologic map of 
the Savannah River Site, Aiken, Allendale, and Barnwell counties, 
South Carolina, by D. C. Prowell. 1994. 15p., 1 over-size sheet, 
scale 1:48,000 (1 inch= 4,000 feet). (NC; South Carolina Geol. 
Surv., 5 Geology Rd., Columbia, SC 29210-9998.) 

OF 94-0182-A. Analytical data for stream sediment, heavy-mineral 
concentrate, and outcrop samples, Sur Media region, departments 
oflca, Ayacucho, and Huancavelica, Peru; Part A, General discus
sion, by R. E. Learned, K. R. Long, R. L. Turner, Cesar Rios 
C. and Joe Rodriguez C. 1994. 9 p. (NC, Da, M.) 

OF 94-0182-B. Analytical data for stream sediment, heavy-mineral 
concentrate, and outcrop samples, Sur Media region, departments 
of lea, Ayacucho, and Huancavelica, Peru; Part B, Printout of 
analytical data, by R. E. Learned, K. R. Long, R. L. Turner, 
Cesar Rios C. and Joe Rodriguez C. 1994. 228 p. (NC, Da, M.) 

OF 94-0182-C. Analytical data for stream sediment, heavy-mineral 
concentrate, and outcrop samples, Sur Media region, departments 
of lea, Ayacucho,_ and Huancavelica, Peru, by R. E. Learned, K. 
R. Long, R. L. Turner, Cesar Rios C. and Joe Rodriguez C. 
1994. One 3 1/2 inch diskette. (NC, Da, M.) 

OF 94-0183. KEY analysis system; Volume 1, User's guide, by R. 
P. Masse. 1994. 134p. (NC,Da,M.) 

OF 94-0184. KEY analysis system; Volume 2, Subroutines, by R. 
P. Masse. 1994. 113 p. (NC, Da, M.) 

OF 94-0185. KEY analysis system; Volume 3, Subroutines, by R. 
P. Masse. 1994. 120 p. (NC, Da, M.) 

OF 94-0186. KEY analysis system; Volume 4, Subroutines, by R. 
P. Masse. 1994. 132 p. (NC, Da, M.) 

OF 94-0187. CALIFORNIA. Geomorphic investigations of de
formation along the northeastern margin of the Santa Cruz Moun
tains, by C. S. Hitchcock, K. I. Kelson and S. C. Thompson. 
1994. 50 p., 2 over-size sheets, scale 1:24,000 (1 inch = 2,000 
feet). (NC, Da, M; California Dep. of Conservation, Div. of 
Mines and Geol., Mail Stop 14-34, Library, 801 K St., Sacramento, 
CA 95814-3532; 185 Berry St., Suite 3600, San Francisco, CA 
94107-1728; and State Office Bldg., 107 South Broadway, Los 
Angeles, CA 90012.) 

OF 94-0188. CALIFORNIA. Soil carbon and nitrogen data set for 
a soil sequence disturbed by timber harvest, Blodgett Experimental 
Forest, Georgetown, California, by T. A. Black and J. W. 
Harden. 1994. 20 p. (NC, Da, M; California Dep. of Conserva
tion, Div. of Mines and Geol., Mail Stop 14-34, Library, 801 K 
St., Sacramento, CA 95814-3532; 185 Berry St., Suite 3600, San 
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Francisco, CA 94107-1728; and State Office Bldg., 107 South 
Broadway, Los Angeles, CA 90012.) 

OF 94-0189. OREGON. Lithologic description of sediment cores 
from Wocus Marsh, Klamath County, Oregon, by D. P. Adam, 
H. J. Rieck, M. L. McGann, K. H. Schiller, A. M. Sarna
Wojcicki and D. A. Trimble. 1994. 65 p. (NC, Da, M, S; Ore
gon Dep. of Geol. and Mineral Industries, Suite 965, 800 NE 
Oregon St. #28, Portland, OR 97232.) 

OF 94-0190. 40 ArP9 Ar thermochronologic data for minerals from 
plutons of the Variscan Sila Batholith, southern Italy (Calabria), 
by J. F. Sutter, Antonia Messina, Benedetto De Vivo and Roberto 
Compagnoni. 1994. 45 p. (NC, Da, M.) 

OF 94-0191. WYOMING. Geologic map of the Sheep Mountain
Little Sheep Mountain area, Big Hom County, Wyoming, by R. 
L. Rioux. 1994. 1 over-size sheet, scale 1:31,680 (1 inch= one
half mile). (NC, Da.) 

OF 94-0193. NEVADA. Field guide to Oligocene-Miocene ash
flows and source calderas in the Great Basin of Nevada, edited by 
D. A. John. 1994. 44p. (NC, Da,M, U;NevadaBur. ofMines 
and Geol., Univ. of Nevada, Reno, NV 89557.) 

1. Indian Peak caldera complex, White River narrows ("outflow 
alley"), the central Nevada caldera complex, and road log from 
Caliente to Austin, Nevada, by M. G. Best, E. H. 
Christiansen, A. L. Deino and C. S. Gromme. p. 2-19. 

2. Stillwater caldera complex and road log from Austin to 
Fallon, Nevada, by D. A. John. p. 20-39. 

3. Nine Hill Tuff near Soda Springs, California, by A. L. 
Deino. p. 40-41. 

OF 94-0195. Earth science issues in the Missouri River basin; 
man's adaptation to the changing landscape, by W. H. Langer, C. 
K. Throckmorton and S. P. Schilling. 1994. 42 p. (NC, Da, M, 
U, S; Vicki J. Cowart, Colorado Geol. Surv., 1313 Sherman St., 
Room 715, Denver, CO 80203; Donald Fawcett, Office of the State 
Engineer, Ground Water Section, 1313 Sherman St, Room 818, 
Denver, CO 80203; Iowa Geol. Surv ., 123 North Capitol St., Iowa 
City,IA52242; KansasGeol. Surv., 1930ConstantAve., Campus 
West, Univ. of Kansas, Lawrence, KS 66046; Geol. Surv., 2642 
University Ave., St Paul, MN 55114-1057; Dep. of Natural Re
sources, Div. of Geol. and Land Surv ., 111 Fairgr~unds Rd., P .0. 
Box 250, Rolla, MO 65401; Montana Bur. of Mines and Geol., 
Montana Coli. of Mineral Sci. and Techno I., Butte, MT 59701; 
Conservation and Surv. Div., lost of Agriculture and Natural 
Resources, 113 Nebraska Hall, Univ. of Nebraska, Lincoln, NE 
68588-0517; North Dakota Geol. Surv., Univ. Station, Grand 
Forks, ND 58202-8156; Dep. of Water and Natural Resources, 
South Dakota Geol. Surv ., Sci. Ctr., University of South Dakota, 
Vermillion, SD 57069; Geol. Surv. of Wyoming, P .0. Box 
3008, University Station, Laramie, WY 82071.) 

OF 94-0196. Rapid computation of electromagnetic fields for high
frequency sounding in the 300kHz to 30 MHz range over layered 
media, by W. L. Anderson. 1994. 11 p. (NC, Da, M.) 

OF 94-0197. CALIFORNIA. Mapsofpeakhorizontalandvertical 
accelerations recorded for the Northridge, California, earthquake 
of January 17, 1994 and general geology of the epicentral region, 
compiled by C. M. Wentworth, R. D. Borcherdt, R. K. Mark 
and D. M. Boore. 1994. 3 p. (NC, Da, M; California Dep. of 

Conservation, Div. of Mines and Geol., Mail Stop 14-34, Library, 
801 K St, Sacramento, CA 95814-3532; 185 Berry St., Suite 3600, 
San Francisco, CA 94107-1728;andStateOfficeBldg., 107 South 
Broadway, Los Angeles, CA 90012.) 

OF 94-0198. MONTANA. Preliminary map showing Quaternary 
faults and landslides in the Cliff Lake 15' Quadrangle, Madison 
County, Montana, by J. M. O'Neill, T. H. LeRoy and P. E. 
Carrara. 1994. 1 over-size sheet, scale 1:62,500 (1 inch= about 
1 mile). (NC, Da, M, U, S; Montana Bur. of Mines and Geol., 
Montana Coli. of Mineral Sci. and Techno!., Butte, MT 59701.) 

OF 94-0199. CALIFORNIA. The Southern California Network 
Bulletin, January-December 1993, by L. A. Wald, S. C. Perry
Huston and D. D. Given. 1994. 56 p. (NC, Da, M; California 
Dep. of Conservation, Div. of Mines and Geol., Mail Stop 14-34, 
Library, 801 K St, Sacramento, CA 95814-3532; 185 Berry St, 
Suite 3600, San Francisco, CA 94107-1728; and State Office 
Bldg., 107 South Broadway, Los Angeles, CA 90012.) 

OF 94-0200. 2nd annual Lake Erie coastal erosion study workshop, 
February 2-4, 1994, edited by D. W. Folger. Prepared in cooper
ation with the Ohio Geological Survey. 1994. 55p. (NC, Da,M.) 

Quantity and fate of sediments in the coastal ice along the Ohio 
Lake Erie coast, 1993 and 1994, by P. W. Barnes, Michael 
McCormick and D. E. Guy, Jr. p. 9-10. 

The distribution of surficial sediments in Lake Erie's western 
basin, by R. C. Circe and J. A. Fuller. p. 11. 

Preliminary mapping of Lake Erie bottom sediments between 
Sandusky and Conneaut, Ohio based on sidescan sonar imagery, 
by D. S. Foster. p. 12-13. 

Offshore geology of the Ohio part of Lake Erie interpreted from 
high-resolution seismic-reflection proflles, by J. A. Fuller, R. 
N. Oldale, R. C. Circe, D. L. Liebenthal, K. E. Parolski, D. 
R. Nichols and V. A. Cross. p. 14-16. 

Video monitoring of the shoreline near Painesville, Ohio, by J. 
W. Haines, R. A. Holman and William Townsley. p. 17-18. 

Comparison oflong- and short-termrecession rates along Ohio's 
central basin shore of Lake Eri~, by S. D. Mackey and D. E. 
Guy, Jr. p. 19-27. 

Geologic framework and restoration of an eroded Lake Erie 
coastal marsh; Metzger Marsh, Ohio, by S. D. Mackey and D. 
E. Guy, Jr. p. 28-31. 

Till lithostratigraphy, bluff morphology, and erosion rates in the 
Lake Erie coastal zone of Ohio, by R. R. Pavey, B. D. Stone 
and Cynthia Prosser. p. 32-34. 

Mapping and CD-ROM short course, by C. F. Polloni. p. 35-
37. 

Potential for wetland expansion in the Lake Erie Basin following 
lacustrine regressions, by E. I. Robbins. p. 38-41. 

Bedrock surface topography and preliminary Quaternary stratig
raphy in the western Lake Erie coastal zone, northwestern Ohio 
and southeastern Michigan, by B. D. Stone and G. L. 
Shideler. p. 42-44. 

Geologic studies of coastal wetlands processes, by S. J. Wil
liams. p. 45-47. 



OF 94-0202. CALIFORNIA. A direct-current resistivity survey 
neartheMarineCorpslogistics bases atNebo and Yermo, Barstow, 
California, by A. A. Zohdy and R. J. Bisdorf. Prepared in co
operation with the U.S. Department of the Navy. 1994. 155 p. 
(NC, Da, M; CaliforniaDep. ofConsetvation, Div. of Mines and 
Geol., Mail Stop 14-34, Library, 801 K St., Sacramento, CA 
95814-3532; 185 Berry St., Suite3600, San Francisco, CA 94107-
1728; and State Office Bldg., 107 South Broadway, Los Angeles, 
CA 90012.) 

OF 94-0203. Geoenvironmental models of mineral deposits, and 
geology-based mineral-environmental assessments of public 
lands, by G. S. Plumlee, K. S. Smith and W. H. Ficklin. 1994. 
7 p. (NC, Da, M.) 

OF 94-0204. WYOMING. Geologic map of the La Barge Quad
rangle, Lincoln and Sublette counties, Wyoming, by R. L. Rioux. 
1994. 1 over-size sheet, scale 1:24,000 (1 inch= 2,000 feet). (NC, 
Da, M, U; Geol. Surv. of Wyoming, P.O. Box 3008, University 
Station, Laramie, WY 82071.) 

OF 94-0205. U.S. Geological Survey coal quality (COALQUAL) 
database; version 1.3, by L. J. Bragg, J. K. Oman, S. J. Tewalt, 
C. L. Oman, N. H. Rega, P. M. Washington and R. B. 
Finkelman. 1994. (NC, Da,M.) (Availablefreeofchargefrom L. 
J. Bragg, USGS, 956 National Ctr., 12201 Sunrise Valley Dr., 
Reston, VA 22092.) 

OF 94-0206. Branch of Petrolewn Geology, bibliography, 1993, 
compiled by S. A. Oscarson. 1994. 28 p. (NC, Da, M.) 

OF 94-0207. GEORGIA~ Digital data for an aeromagnetic survey 
of central Georgia, by D. L. Daniels. 1994. 6 p., one 3 1/2 inch 
diskette. (NC, Da, M; Georgia Geol. Surv., 19 Martin Luther 
King Jr. Dr. SW, Room 400, Atlanta, GA 30334.) 

The digital data are contained on a 3 1/2 inch, high density 
diskette written on a microcomputer using the MS-DOS operat
ing system. The output digital ftle is a binary ftle of 63,512 
records and a total size of 889,170 bytes. Each logical record 
represents one digitized location and consists of 3 fields: west 
longitude, north latitude (both in degrees), and residual magnetic 
field in nanoTeslas (arbitrary datwn). The binary ftle can be 
converted to an AS CIT listing by a program included on the disk. 
The program operates under the DOS operating system but 
requires a math coprocessor. The ASCll output ftle will be 
3,175,600 bytes. Direct the output to a hard drive which has 
more than 3 .2MB of free space. 

OF 94-0208. ARKANSAS, TENNESSEE, MISSISSIPPI. Sec
ond progress report on chronostratigraphic and paleoclimatic stud
ies, middle Mississippi River valley, eastern Arkansas, western 
Tennessee, and northwestern Mississippi, edited by H. W. 
Markewich; contributing authors are P. B. Maat, J. P. 
McGeehin, H. T. Millard, Jr., M. J. Pavich, F. J. Rich, Meyer 
Rubin, E. M. Rutledge, S. G. Van Valkenburg, L. B. Ward, 
and D. A. Wysocki. Prepared in cooperation with the U.S. De
partment of Agriculture, Soil Consetvation Setvice. 1994. 51 p. 
(NC, Da, M; Office of Geol., P.O. Box 20307, Jackson, MS 
39289-1307.) (Update of OF 93-273.) 

OF 94-0209. OREGON, WASHINGTON. Geology of Holocene 
liquefaction features along the lower Columbia River at Marsh, 
Brush, Price, Hunting, and Wallace islands, Oregon and Washing
ton, compiled by B. F. Atwater. 1994. 64 p. (NC, Da, M, S; 
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Washington DNR/Div. of Geol. and Earth Resources Library, 
1111 Washington St. SE, Olympia, WA 98501; Oregon Dep. of 
Geol. and Mineral Industries, Suite 965, 800 NE Oregon St. #28, 
Portland, OR 97232.) 

OF 94-0210. Crustal structure of Kuwait; constraints from gravity 
anomalies, by F. Bou-Rabee and M. D. Kleinkopf. 1994. 27 p. 
(NC, Da,M.) 

OF 94-0211. Petrolewn exploration plays and resource estimates, 
1989, onshore United States; Region 8, Eastern Interior; Region 9, 
Atlantic coast, edited by R. B. Powers. 1994. 113 p. (NC, Da, 
M; Geol. Surv. of Alabama, P.O. Box Drawer 0, University Sta
tion, Tuscaloosa, AL 35486; Arkansas Geol. Commission, 3815 
West Roosevelt Rd., Little Rock, AR 72204; Connecticut Geol. 
and Natural History Surv., Natural Resource Ctr., 165 Capitol 
Ave., Room 553, Hartford, CT 06106; Delaware Geol. Surv., 
Univ. ofDelaware,lOl Penny Hall, Newark, DE 19716; Dep. of 
Natural Resources, Div. of Resource Management, 903 West 
Tennessee St, Tallahassee, FL 32304; Georgia Geol. Surv ., Room 
400, 19 Martin Luther King Jr. Dr. SW, Atlanta, GA 30334; 
Illinois State Geol. Surv., Natural Resources Bldg., 615 East 
Peabody Dr., Room 121, Champaign, IL 61820; Indiana Geol. 
Surv., Dep. ofNaturalResources, 611 North Walnut Grove, Bloo
mington, IN 47405; Kentucky Geol. Surv., Univ. of Kentucky, 
311 Breckinridge Hall, Lexington, KY 40506; Pirth Geology 
Library, 100 Bowman Hall, Univ. of Kentucky, Lexington, KY 
40506; Coast Zone Management, 100 Cambridge St., 20th Floor, 
Boston, MA 02202; Maryland Geol. Surv., 2300 St. Paul St., 
Baltimore, MD 21218;MaineGeol. Surv., Dep. ofConsetvation, 
State House, Station 22, Augusta, ME 04333; Geol. Surv. Div., 
Michigan Dep. of Natural Resources, P.O. Box 30028, Lansing, 
MI 48909; Dep. of Natural Resources, Div. of Geol. and Land 
Surv., 111 Fairgrounds Rd., P.O. Box 250, Rolla, MO 65401; 
Office ofGeol., Mississippi Dep. of Environmental Quality, P.O. 
Box 20307, Jackson, MS 39289; Div. of Land Resources, Dep. 
of Natural Resources and Community Dev., P.O. Box 27687, 
Raleigh, NC 27611; Dep. of Resources and Economic Dev ., 117 
James Hall, Univ. of New Hampshire, Durham, NH 03824; New 
York State Geol. Surv., 3136 Cultural Education Ctr., Empire 
State Plaza, Albany, NY 12230; Dep. ofNatural Resources, Div. 
of Geol. Surv ., Fountain Square, Bldg. B, Columbus, OH 43224; 
Bur. of Topographic and Geol. Surv ., Dep. of Environmental 
Resources, P.O. Box 2357, Harrisburg, PA 17120; Dep. ofGeol., 
Green Hall, Univ. of Rhode Island, Kingston, RI 02881; South 
Carolina Geol. and Geodetic Surv ., Harbison Forest Rd., Colum
bia, SC 28210; DepartmentofConsetvation, Division of Geology, 
Customs House, 701 Broadway, Nashville, TN37219-5237; Vir
ginia Div. of Mineral Resources, P.O. Box 3667, Charlottesville, 
VA 22903; Office of the State Geologist, 103 South Main St., 
Center Bldg., Waterbury, VT05676; WisconsinGeol. andNatural 
History Surv ., Univ. of Wisconsin, 3817 Mineral Point Rd., Mad
ison, WI 53705; West Virginia Geol. and Economic Surv., Mont 
Chateau Research Ctr., P.O. Box 879, Morgantown, WV 26507-
0879.) 

Region 8, Eastern Interior; geologic framework, by R. B. Pow
ers. p. 9-10. 

Michigan Basin province (127), by R. R. Charpentier. p. 11-
36. 

Illinois Basin province (128), by R. F. Mast. p. 37-53. 
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Cincinnati Arch province (129), by R. T. Ryder. p. 54-61. 

Black Warrior Basin province (130), by R. T. Ryder. p. 62-
66. 

Appalachian Basin province (131), by Wallace de Witt, Jr. p. 
67-89. 

Blue Ridge thrust belt province (132), by Wallace de Witt, Jr. p. 
90-94. 

Piedmont province (133); New England-Adirondack province 
(134) (included under 133), by R. C. Burruss. p. 95-99. 

Region 9, Atlantic coast; geologic framework, by R. B. Powers. 
p. 104-105. 

Atlantic Coastal Plain province (135) (included under 133), by 
R. C. Burruss and Jan Libby-French. p. 106. 

Florida Peninsula province (136), by M. M. Ball. p. 107-111. 

OF 94-0212. WASHINGTON. A compilation of sulfur dioxide 
and carbon dioxide emission-rate data from Mount St. Helens 
during 1980-88, by K. A. McGee and T. J. Casadevall. 1994. 
23 p. (NC, Da, M, S; Washington DNR/Geol. and Earth Re
sources Library, 1111 Washington St. SE, Olympia, W A 98501.) 

OF 94-0213. IDAHO, OREGON, WASHINGTON. Geologic 
hazards in the Hells Canyon region of Idaho, Oregon, and Wash
ington, by T. L. Vallier. 1994. 33 p. (NC, Da, M, S, U; Wash
ington DNR/Div. of Geol. and Earth Resources Library, 1111 
Washington St. SE, Olympia, WA 98501; Idaho Geol. Surv., 
Morrill Hall, Room 332, Univ. of Idaho Campus, Moscow, ID 
83843; Oregon Dep. of Geol. and Mineral Industries, Suite 965, 
800 NE Oregon St. #28, Portland, OR 97232.) 

OF 94-0214-A. CALIFORNIA. The Northridge, California, 
earthquake of January 1994; a computer animation and paper 
model, by T. R. Alpha and R. S. Stein. 1994. 30 p. (NC, Da, 
M; California Dep. of Conservation, Div. of Mines and Geol., 
Mail Stop 14-34, Library, 801 K St., Sacramento, CA 95814-3532; 
185 Berry St., Suite 3600, San Francisco, CA 94107-1728; and 
State Office Bldg., 107 South Broadway, Los Angeles, CA 90012.) 

OF 94-0214-B. CALIFORNIA. The Northridge, California, earth
quake of January 1994; a computer animation and paper model, by 
T. R. Alpha and R. S. Stein. 1994. One 3 1/2 inch diskette. 
(NC, Da, M; California Dep. of Conservation, Div. of Mines and 
Geol., Mail Stop 14-34, Library, 801 K St., Sacramento, CA 
95814-3532; 185 Berry St., Suite 3600, San Francisco, CA 94107-
1728; and State Office Bldg., 107 South Broadway, Los Angeles, 
CA 90012.) 

Requirements: Apple Macintosh computer with high-density 
drive and Apple Computer, HyperCard 2.0 or above software. 

OF 94-0216. HAW All. Seismic hazards at Kilauea and Mauna 
Loa volcanoes, Hawaii, by F. W. Klein. 1994. 97 p. (NC, Da, 
M.) 

OF 94-0218. ALASKA. Earthquake Alaska; are we prepared?, ed
ited by R. A. Combellick, R. D. Head and R. G. Updike. Pre
pared in cooperation with the Alaska Department of Natural 
Resources, Division of Geological and Geophysical Surveys. 
1994. 192 p. (NC, Da,M, A, S; U.S. Dep. of the Interior, Alaska 
Resource Library, 701 C St., Box 36, Anchorage, AK 99513; 
Alaska Dep. of Natural Resources, Div. of Geol. and Geophys. 

Surv., 794 University Ave., Suite 200, Fairbanks, AK 99709-
3645.) 

Introduction, by R. D. Head. p. 1-2. 

Historic seismicity in Alaska, by C. A. Rowe. p. 3-8. 

Earthquake sources in Alaska, by J. N. Davies. p. 9-18. 

Geologic evidence of earthquake frequency in southcentral 
Alaska, by R. A. Combellick. p. 19-29. 

Comparison of knowledge of earthquake potential in the San 
Francisco Bay and Anchorage regions, by R. A. Page. p. 31-
42. 

Regional tsunami potential, by T. J. Sokolowski and P. M. 
Whitmore. p. 43-54. 

Potential effects of a major earthquake on structures in the 
Anchorage area, by John Aho. p. 55-60. 

A hypothetical earthquake on the Castle Mountain Fault, by R. 
G. Updike. p. 61-67. 

Disaster response in Santa Cruz County following the 1989 
Lorna Prieta earthquake, by Gary Smith. p. 69-75. 

Disaster preparedness in the Municipality of Anchorage, by 
Larry Langston. p. 77-80. 

Response of the Pajaro Valley Unified School District following 
the 1989 Lorna Prieta earthquake, by Hank Hendrickson. p. 
81-86. 

Disaster preparedness in the Anchorage School District, by Tom 
Bibeau. p. 87-89. 

Volunteers as a resource for disaster response in San Lorenzo 
Valley, California, by Mary Hammer. p. 91-96. 

Disaster response by the southcentral Alaska chapter of the 
American Red Cross, by Sue LaMunyon. p. 97-102. 

The Lorna Prieta earthquake recovery saga, by Charles Eadie. p. 
103-110. 

Public works aspects of long-term recovery in Anchorage, by 
Ken Canfield. p. 111-117. 

Global pe:rpectives on postearthquake rebuilding, by George 
Mader. p. 119-126. 

Reconstruction following the 1964 great Alaska earthquake, by 
George Sharrock. p. 127-133. 

The hazards of long-term recovery, by Paula Schulz. p. 135-
143. 

Economic impacts and permanent changes in the aftermath of 
the 1989 Lorna Prieta earthquake, by Charles Eadie. p. 145-
154. 

Preparing for disaster and economic recovery in Alaska, by R. 
P. Gray. p. 155-161. 

Lessons learned from the 1989 Lorna Prieta earthquake, by 
Michael Dever. p. 163-173. 

Lessons learned from the 1964 great Alaska earthquake, by Mike 
Meehan. p. 175-182. 

OF 94-0219. VIRGINIA, NORTH CAROLINA. Residual aer
omagnetic map of the Danville area, Virginia and North Carolina. 



1994. 2 over-size sheets, scale 1:100,000 (1 inch = about 1.6 
miles). (NC, Da, M; Virginia Div. of Mineral Resources, P.O. 
Box 3667, Charlottesville, VA 22903; Div. of Land Resources, 
Dep. of Natural Resources and Community Dev., P.O. Box 
27687, Raleigh, NC 27611.) 

OF 94-0220. WYOMING. Vitrinite reflectance data for the Pale
ocene Fort Union and Eocene Wind River formations, and burial 
history of a drill hole located in central Wind River basin, Wyo
ming, by V. F. Nuccio. 1994. 43 p. (NC, Da, M, U; Geol. 
Surv. of Wyoming, P.O. Box 3008, University Station, Laramie, 
WY 82071.) 

OF 94-0222. CALIFORNIA. Seismic velocities and geologic logs 
from borehole measurements at seven strong-motion stations that 
recorded the 1989 Lorna Prieta, California, earthquake, by J. F. 
Gibbs, T. E. Fumal and T. J. Powers. 1994. 104 p. (NC, Da, 
M; California Dep. of Conservation, Div. of Mines and Geol., 
Mail Stop 14-34, Library, 801 K St., Sacramento, CA 95814-3532; 
185 Berry St., Suite 3600, San Francisco, CA 94107-1728; and 
State Office Bldg., 107 South Broadway, Los Angeles, CA 90012.) 

OF 94-0223. Heat capacities of synthetic grossular 
(Ca3AhSh012), macro-crystals of magnesite 
((Mgo.991Feo.oosCao.oo3Mno.ooi)C03), high-temperature super
conductors YBa2Cu306+x and BiCaSrCu206+x, and Type 321 
stainless steel, byR. A. RobieandB. S. Hemingway. 1994. 19 
p. (NC, Da, M.) 

OF 94-0224. COLORADO. Preliminary report on the geology of 
hydrothermally altered areas within the upper Alamosa River 
basin, Colorado, by D. J. Bove. 1994. 12 p. (NC, Da, M, U; 
Vicki J. Cowart, Colorado Geol. Surv., 1313 Sherman St., Room 
715, Denver, CO 80203; Donald Fawcett, Office of the State 
Engineer, Ground Water Section, 1313 Sherman St., Room 818, 
Denver, CO 80203.) 

OF 94-0226-B. WASHINGTON, OREGON. Washington and 
Oregon earthquake history and hazards, by T. S. Yelin, A. C. 
Tarr, J. A. Michael and C. S. Weaver. 1994. 11 p. (NC, Da, 
M, S; Washington DNR/Div. of Geol. and Earth Resources Li
brary, 1111 Washington St. SE, Olympia, WA 98501; Oregon 
Dep. of Geol. and Mineral Industries, Suite 965, 800 NE Oregon 
St. #28, Portland, OR 97232.) (Complement to OF 94-226-A, 
Earthquakes in Washington and Oregon, 1872-1993, a 1:1,000,000 
scale map of earthquake epicenters plotted on a multicolor topo
graphic map base. The map is available from Earthquake Maps, 
USGS, Box 25046, Federal Ctr., Mail Stop 967, Denver, CO 
80225; telephone 303-273-8420.) 

OF 94-0231. CALIFORNIA. Preliminary Quaternary geologic 
maps of Santa Clara Valley, Santa Clara, Alameda, and San Mateo 
counties, California; a digital database, by E. J. Helley, R. W. 
Graymer, G. A. Phelps, P. K. Showalter and C. M. Went
worth. 1994. 8 p. (NC, Da, M; California Dep. of Conservation, 
Div. of Mines and Geol., Mail Stop 14-34, Library, 801 K St., 
Sacramento, CA 95814-3532; 185 Berry St., Suite 3600, San 
Francisco, CA 94107-1728; and State Office Bldg., 107 South 
Broadway, Los Angeles, CA 90012.) 

OF 94-0232. ARIZONA. Campground talk and slide show on vol
canoes for Chiricahua National Monument, by J. S. Pallister and 
E. A. du Bray. 1994. 16 p. (NC, Da, M, U; Bur. ofGeol. and 
Mineral Technol., 845 North Park Ave., Tucson, AZ 85719.) (This 
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report and accompanying 35 mm slides can be ordered from USGS 
Photo Library, Box 25046, Mail Stop 914, Federal Ctr., Denver, 
CO 80225; telephone 303-236-1010.) 

OF 94-0233. COLORADO. Surficial horizontal displacements on 
Slumgullion Landslide, Hinsdale County, Colorado, 1985 to 1990 
(determined by direct visual comparison), by Marta Chiarle and P. 
S. Powers. 1994. 34 p., 1 over-size sheet, scale 1:5,000 (1 inch 
= about 425 feet). (NC, Da, M, U; Vicki J. Cowart, Colorado 
Geol. Surv., 1313 Sherman St., Room 715, Denver, CO 80203; 
Donald Fawcett, Office of the State Engineer, Ground Water 
Section, 1313 Sherman St., Room 818, Denver, CO 80203.) 

OF 94-0234. CALIFORNIA. Digital seismograms of selected af
tershocks of theN orthridge earthquake recorded by a dense seismic 
array on February 11, 1994 at Cedar Hill Nursery in Tarzana, 
California, by W. H. Lee, R. A. White, D. H. Harlow, J. A. 
Rogers, Paul Spudich and D. A. Dodge. 1994. 78 p. (NC, Da, 
M; California Dep. of Conservation, Div. of Mines and Geol., 
Mail Stop 14-34, Library, 801 KSt., Sacramento, CA 95814-3532; 
185 Berry St., Suite 3600, San Francisco, CA 94107-1728; and 
State Office Bldg., 107 South Broadway, Los Angeles, CA 90012.) 

OF 94-0235. Gazetteer of Venusian nomenclature, by J. F. Rus
sell. 1994. 28 p. (NC; Regional Planetary Image Facility, Box 
1846, Brown Univ., Providence, RI 02192; Regional Planetary 
Image Facility, Campus Box 1169, Washington Univ., St. Louis, 
MO 63130; Regional Planetary ImageFacility,MailStop202-101, 
Jet Propulsion Laboratory, 4800 Oak Grove Dr., Pasadena, CA 
91109; Planetary Image Ctr., Lunar and Planetary Inst., 3600 Bay 
Area Blvd., Houston, TX 77058.) 

OF 94-0236. CALIFORNIA. Crustal extension and the peak Col
orado River gravity high, southern Sacramento Mountains, Cali
fornia; a preliminary correlation, by E. A. Campbell and B. E. 
John. 1994. 16 p. (NC, Da, M; California Dep. of Conservation, 
Div. of Mines and Geol., Mail Stop 14-34, Library, 801 K St., 
Sacramento, CA 95814-3532; 185 Berry St., Suite 3600, San 
Francisco, CA 94107-1728; and State Office Bldg., 107 South 
Broadway, Los Angeles, CA 90012.) 

OF 94-0237. Analytical results from a greenhouse study of sage
brush grown in soils containing Carlin ore, by K. C. Stewart, D. 
M. McKown and D. L. Fey. 1994. 14 p. (NC, Da, M, U; Ne
vada Bur. of Mines and Geol., Univ. of Nevada-Reno, Reno, NV 
89557-0088.) 

OF 94-0238. The relationship between the Porco, Bolivia, Ag-Zn
Pb-Sn deposit and the Porco Caldera, by C. G. Cunningham, 
Hugo Aparicio N., Fernando Murillo S., Nestor Jimenez C., J. L. 
Lizeca B., E. H. McKee, G. E. Ericksen and Franz Tavera V. 
1994. 19 p. (NC, Da, M.) 

OF 94-0240. An X-ray diffraction method for semiquantitative 
mineralogical analysis of Chilean nitrate ore, by J. C. Jackson and 
G. E. Ericksen. 1994. 28 p. (NC, Da, M.) 

OF 94-0241. CALIFORNIA. Data report for the 1993 seismic re
fraction experiment in the San Francisco Bay area, California, by 
W. M. Kohler and R. D. Catchings. 1994. 71 p. (NC, Da, M; 
California Dep. of Conservation, Div. of Mines and Geol., Mail 
Stop 14-34, Library, 801 K St., Sacramento, CA 95814-3532; 185 
Berry St., Suite 3600, San Francisco, CA 94107-1728; and State 
Office Bldg., 107 South Broadway, Los Angeles, CA 90012.) 
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OF 94-0242. UTAH. Major-element, trace-element, and volatile 
concentrations in silicate melt inclusions from the tuff of Pine 
Grove, Wah Wah Mountains, Utah, by J. B. Lowenstern, C. R. 
Bacon, L. C. Calk, R. L. Hervig and R. D. Aines. 1994. 20 p. 
(NC, Da, M, U; Utah Geol. Surv., 2363 Foothill Dr., Salt Lake 
City, UT 84109-1491.) 

OF 94-0243. ARIZONA. Geologic map of the Formaster Well 
Quadrangle, northern Mohave County, Arizona, by G. H. 
Billingsley. 1994. 10 p., 1 over-size sheet, scale 1:24,000 (1 inch 
= 2,000 feet). (NC, Da, M, U; Ariwna Geol. Surv., 845 North 
Park Ave., Tucson, AZ 85719.) 

OF 94-0244. ARIZONA. Geologic map of the White Pockets 
Quadrangle, northern Mohave County, Arizona, by G. H. 
Billingsley. 1994. 11 p., 1 over-size sheet, scale 1:24,000 (1 inch 
= 2,000 feet). (NC, Da, M, U; Ariwna Geol. Surv., 845 North 
Park Ave., Tucson, AZ 85719.) 

OF 94-0246. NEVADA, ARIZONA, CALIFORNIA. A guide to 
Miocene extension and magmatism in the lower Colorado River 
region, Nevada, Arizona, and California, by K. A. Howard, B. E. 
John, G. A. Davis, J. L. Anderson and P. B. Gans. 1994. 54 
p. (NC, Da, M, U; California Dep. of Conservation, Div. of 
Mines and Geol., Mail Stop 14-34, Library, 801 K St., Sacramento, 
CA 95814-3532; 185 Beny St., Suite 3600, San Francisco, CA 
94107-1728; and State Office Bldg., 107 South Broadway, Los 
Angeles, CA 90012; Nevada Bur. of Mines and Geol., Univ. of 
Nevada, Reno, NV 89557; Arizona Geol. Surv., 845 North Park 
Ave., Tucson, AZ 85719.) 

OF 94-0248. Database of Newmark displacements, Arias intensi
ties, and Dobry durations for selected horizontal-component 
strong-motion records, by W. K. Smith. 1994. 14 p. (NC, Da, 
M; California Dep. of Conservation, Div. of Mines and Geol., 
Mail Stop 14-34, Library, 801 K St., Sacramento, CA 95814-3532; 
185 Berry St., Suite 3600, San Francisco, 94107-1728; and State 
Office Bldg., 107 South Broadway, Los Angeles, CA 90012.) 

OF 94-0249. Thermoluminescence dating procedures in use at the 
U.S. Geological Survey, Denver, Colorado, by H. T. Millard, Jr. 
andP. B. Maat. 1994. 112p. (NC,Da,M, U; VickiJ. Cowart, 
Colorado Geol. Surv., 1313 Sherman St., Room 715, Denver, CO 
80203; Donald Fawcett, Office of the State Engineer, Ground 
Water Section, 1313 Sherman St., Room 818, Denver, CO 80203.) 

OF 94-0250. Descriptive and grade-tonnage mod~ls of Archean 
low-sulfide Au-quartz veins and a revised grade-tonnage model of 
Homestak:e Au, by T. L. Klein and W. C. Day. 1994. 29 p. 
(NC,Da,M.) 

OF 94-0251. Examples of constrained iterative restoration of SPOT 
panchromatic images, with prefiltering for noise reduction, by G. 
P. Lemeshewsky. 1994. 20 p. (NC, Da, M.) 

OF 94-0252. Combining edge-gradient information to improve 
adaptive discontinuity-preserving smoothing of multispectral im
ages, by G. P. Lemeshewsky. 1994. 11 p. (NC, Da, M.) 

OF 94-0255. Southern Lake Michigan coastal erosion study; 
graphical display and digital data, by C. F. Polloni, C. L. 
Brown,D. W. Folger,D. S. FosterandA. L. Brill. 1994. One 
CD-ROM. (NC, Da, M.) 

OF 94-0264. Predicting water contamination from metal mines and 
mining wastes; notes from a workshop presented at the Interna-

tiona! land reclamation and mine drainage conference and the 
Third international conference on the Abatement of acidic drain
age, Pittsburgh, Pennsylvania, April24, 1994, by K. S. Smith, G. 
S. Plumlee and W. H. Ficklin. 1994. 112 p. (NC, Da, M.) 

OF 94-0266. CALIFORNIA. Preliminary geologic map of the 
Topanga Quadrangle, Southern California, by R. F. Yerkes and 
R. H. Campbell. 1994. 14 p., 2 over-size sheets. (NC, Da, M; 
California Dep. of Conservation, Div. of Mines and Geol., Mail 
Stop 14-34, Library, 801 K St, Sacramento, CA 95814-3532; 185 
Berry St., Suite 3600, San Francisco, CA 94107-1728; and State 
Office Bldg., 107 South Broadway, Los Angeles, CA 90012.) 

OF 94-0267. CALIFORNIA. Field guide for a transect of the cen
tral Sierra Nevada, California; geochronology and isotope geol
ogy, by R. W. Kistler and R. J. Fleck. 1994. 50 p. (NC, Da, 
M; California Dep. of Conservation, Div. of Mines and Geol., 
Mail Stop 14-34, Library, 801 K St, Sacramento, CA 95814-3532; 
185 Berry St., Suite 3600, San Francisco, CA 94107-1728; and 
State Office Bldg., 107 South Broadway, Los Angeles, CA 90012.) 

OF 94-0278. CALIFORNIA. A dislocation model of the 1994 
Northridge, California, earthquake determined from strong ground 
motions, by D. J. Wald and T. H. Heaton. 1994. 53 p. (NC, 
Da,M; CaliforniaDep. of Conservation, Div. of Mines andGeol., 
Mail Stop 14-34, Library, 801 K St., Sacramento, CA 95814-3532; 
185 Berry St., Suite 3600, San Francisco, CA 94107-1728; and 
State Office Bldg., 107 South Broadway, Los Angeles, CA 90012.) 

OF 94-0279. CALIFORNIA. Geotechnical investigation in 
Pajaro, California, by M. J. Bennett. 1994. 11 p. (NC, Da, M; 
California Dep of Conservation, Div. of Mines and Geol., Mail 
Stop 14-34, Library, 801 K St., Sacramento, CA 95814-3532; 185 
Berry St., Suite 3600, San Francisco, CA 94107-1728; and State 
Office Bldg., 107 South Broadway, Los Angeles, CA 90012.) 

OF 94-0280. Digital aeromagnetic anomaly data from Northeast 
Nicaragua, departamentos Jinotega and Zelaya, Nicaragua, by H. 
A. Pierce. 1994. 7 p., two 3 1/2 inch diskettes. (NC, Da, M.) 

OF 94-0284. HPGLUTIL, a computer program for processing 
Hewlett-Packard graphics language (HPGL) files and registering 
plots to basemaps, by V. S. Williams and G. 1 Selner. 1994. 
18 p., one 3 1/2 inch diskette. (NC, Da, M.)' 

OF 94-0294-A. Bibliography on the occurrence, properties, and 
uses of zeolites from sedimentaty deposits, pre-1985, by R. A. 
Sheppard and E. W. Shepp~d. 1994. 151 p. (NC, Da, M.) 

OF 94-0294-B. Bibliography on the occurrence, properties, and 
uses of zeolites from sedimentary deposits, pre-1985, by R. A. 
Sheppard and E. W. Sheppard. 1994. One 3 1/2 inch diskette. 
(NC, Da,M.) 

OF 94-0297. COLORAOO. Analytical results for soil samples 
collected in the northern San Luis Valley, Colorado, by J. M. 
Motooka, R. M. O'Leary, D. L. Fey and M. E. Hinkle. 1994. 
25 p., one 5 1/4 inch diskette. (NC, Da, M, U; Vicki J. Cowart, 
Colorado Geol. Surv., 1313 Sherman St., Room 715, Denver, CO 
80203; Donald Fawcett, Office of the State Engineer, Ground 
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coast, by Jan van de Graaff. p. 212-215. 

Morphodynamic modelling for a tidal inlet in the Wadden Sea, 
by Z. B. Wang, Teunis Louters and H. J. de Vriend. p. 216-
219. 

Development and application of a generic modelling system for 
coastal processes, by Ross Warren. p. 220-223. 

The analysis of coastal profiles for large-scale coastal behavior, 
by K. M. Wijnberg and J. H. Terwindt. p. 224-227. 

Formation process of river delta by short cutting of river; in the 
case of Shinanogawa River flowing into Japan Sea, by Takao 
Yamashita, Masakatsu Saito and Yoshito Tsuchiya. p. 228-
231. 



OF 94-0073. Water resources professional's outreach notebook; 
ground water grade level 6-8, by S. J. Vandas. 1994. 104 p. 
(NC, Da, M, Wb.) tS. J. Vandas, USGS, Box 25046, Mail Stop 
414, National Training Center, Lakewood, CO 80225; telephone 
303-236-4932. 

OF 94-0226-A. WASHINGTON, OREGON. Earthquakes in 
Washington and Oregon; 1872-1993, byS. K. Goter. 1994. 1p., 
1 over-size sheet, scale 1:1,000,000 (1 inch = about 16 miles). 
(NC, Da, M, S; Geol. and Earth Resources Div., Dep. of Natural 
Resources, P.O. Box 47007, Olympia, WA 98504-7007; David 
A. Johnston Cascade Volcano Observatory, 5400 MacArthur 
Blvd., Vancouver, WA98661;0regonDep. ofGeol. andMineral 
Industries, Suite 965, 800 NE Oregon St. #28, Portland, OR 
97232-2162.) tThis colored map cannot be reproduced by Open
File Services, but copies are available from: Kay Masse, USGS, 
Box 25046, Denver Federal Ctr., Mail Stop 967, Denver, CO 
80225; telephone 303-273-8477. 

OF 94-0321. WISCONSIN. Water-resources investigations in 
Wisconsin, 1994, by D. E. Maertz. 1994. 92 p. (NC, Da, M, 
Wb; USGS, WRD, 6417 Normandy Lane, Madison, WI 53719-
1133.)tUSGS, WRD,6417NormandyLarie,Madison, WI53719-
1133; telephone 608-274-3535. 

TIIEMATIC MAPS AND CHARTS 

GEOLOGIC QUADRANGLE MAPS 

Multicolor geologic maps on topographic bases in 7 1/2- or 15-minute 
quadrangle units; scales mainly 1:24,000 or 1:62,500; show bedrock, sutfi
cial, or engineering geology. Maps are accompanied by brief texts and some 
maps by structure and columnar sections also. 

GQ-1680. WASHINGTON. Geologic map of the Vanson Peak 
Quadrangle, Lewis, Cowlitz, and Skamania counties, Washington, 
by R. C. Evarts and R. P. Ashley. Prepared in cooperation with 
the Washington Department of Natural Resources, Geology and 
Earth Resources Division. 1993. Lat 46°22'30" to 46°30', long 
122°07'30" to 122°15'. Scale 1:24,000 (1 inch = 2,000 feet). 
Sheet 39 by 32 inches (in color). (Accompanied by 12-page text.) 

GQ-1682. WASHINGTON. Geologic map of the Cowlitz Falls 
Quadrangle, Lewis and Skamania counties, Washington, by R. C. 
Evarts and R. P. Ashley. Prepared in cooperation with theW ash
ington Department of Natural Resources, Geology and Earth Re
sources Division. 1993. Lat 46°22'30'' to 46°30', long 122° to 
122°07'30". Scale 1:24,000 (1 inch= 2,000 feet). Sheet 40 by 33 
inches (in color). (Accompanied by 10-page text.) 

GQ-1696. ARIZONA. Geologic map of the Rustler Park Quadran
gle, Cochise County, Arizona, by J. S. Pallister, E. A. du Bray 
and J. S. Latta, IV. 1994. Lat 31 °52'30" to 32°, long 109°15' to 
109°22'30". Scale 1:24,000 (1 inch= 2,000 feet). Sheet49 by 35 
inches (in color). 

GQ-1708. ARIZONA. Geologic map of the Fife Peak Quadrangle, 
Cochise County, Arizona, by J. S. Pallister and E. A. du Bray. 
1994. Lat 31 °52'30" to 32°, long 1 09°22'30" to 1 09°30'. Scale 
1:24,000 (1 inch= 2,000 feet). Sheet 38 by 32 inches (in color.) 
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GQ-1709. ARIZONA. Geologic map of the Signal Quadrangle, 
Mohave County, Arizona, by Ivo Lucchitta, U.S. Geological Sur
vey; and N. H. Suneson, Oklahoma Geological Survey. 1994. 
Lat 34°22'30" to 34°30', long 113°37'30'' to 113°45'. Scale 
1:24,000 (1 inch= 2,000 feet). Sheet 43 by 34 inches (in color). 

GQ-171 0. NEVADA. Geologic map of the La Plata Canyon Quad
rangle, Churchill County, Nevada, by D. A. John and N. J. 
Silberling. 1994. Lat 39°22'30" to 39°30', long 118°15' to 
118°22'30''. Scale 1:24,000 (1 inch= 2,000 feet). Sheet38 by 32 
inches (in color). (Accompanied by 8-page text.) 

GQ-1711. ARIZONA. Geologic map of the Valentine Southeast 
Quadrangle, Mohave County, Arizona, by L. S. Beard and Ivo 
Lucchitta. 1993. Lat 35°15' to 35°22'30", long 113°30' to 
113°37'30''. Scale 1:24,000 (1 inch= 2,000 feet). Sheet40 by 34 
inches (in color). 

GQ-1717. NEW JERSEY. Bedrock geologic map of the Tranquil
ity Quadrangle, Warren, Sussex, and Morris counties, New Jersey, 
by A. A. Drake, Jr., U.S. Geological Survey; R. A. Volkert, 
New Jersey Geological Survey; P. T. Lyttle, U.S. Geological 
Survey; and Mark Germine, New Jersey Geological Survey. Pre
pared in cooperation with the New Jersey Geological Survey. 
1993. Lat 40°52'30'' to 41°, long 74°45' to 74°52'30". Scale 
1:24,000 (1 inch= 2,000 feet). Sheet 52 by 35 inches (in color.) 

GQ-1718. ARIZONA. Geologic map of the Centennial Wash 
Quadrangle, Mohave and La Paz counties, Arizona, by Ivo 
Lucchitta, U.S. Geological Survey; and N. H. Suneson, Okla
homa Geological Survey. 1994. Lat 34°15' to 34°22'30", long 
113°45' to 113°52'30". Scale 1:24,000 (1 inch = 2,000 feet). 
Sheet 44 by 33 inches (in color). (Accompanied by 7 -page text.) 

GQ-1719. ARIZONA. Geologic map of the Castaneda Hills SW 
Quadrangle, Mohave and La Paz counties, Arizona, by lvo 
Lucchitta, U.S. Geological Survey; and N. H. Suneson, Okla
homa Geological Survey. 1994. Lat 34°15' to 34°22'30", long 
113°52'30'' to 114°. Scale 1:24,000 (1 inch= 2,000 feet). Sheet 
41 by 33 inches (in color). 

GQ-1720. ARIZONA. Geologic map of the Castaneda Hills Quad
rangle, Mohave County, Arizona, by Ivo Lucchitta, U.S. Geolo
gical Survey; and N. H. Suneson, Oklahoma Geological Survey. 
1994. Lat 34°22'30" to 34°30', long 113°52'30" to 114°. Scale 
1:24,000 (1 inch= 2,000 feet). Sheet 44 by 33 inches (in color). 

GQ-1723. CALIFORNIA. Geologic map of the Lopez Mountain 
Quadrangle, San Luis Obispo County, California, by Hugh 
McLean. 1994. Lat 35°15' to 35°22'30'', long 120°30' to 
120°37'30''. Scale 1:24,000 (1 inch= 2,000 feet). Sheet40 by 33 
inches (in color). 

GQ-1725. MONTANA. Geologic map of the Cherry Lake Quad
rangle, Madison County, Montana, by K. S. Kellogg. 1993. Lat 
45°22'30'' to 45°30', long 111 °30' to 111 °37'30''. Scale 1:24,000 
(1 inch= 2,000 feet). Sheet 50 by 35 inches (in color). 

GQ-1726. WASHINGTON. Geologic map of the Omak Lake 15' 
Quadrangle, Okanogan County, Washington, by J. W. Goodge 
and V. L. Hansen. 1994. Lat 48°15' to 48°30', long 119°15' to 
119°30'. Scale 1:62,500 (1 inch= about 1 mile). Sheet 36 by 30 
inches (in color). (Accompanied by 20-page text) 

GQ-1727. PENNSYLVANIA. BedrockgeologicmapoftheAllen
town West Quadrangle, Lehigh and Berks counties, Pennsylvania, 
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by A. A. Drake, Jr. 1993. Lat 40°30' to 40°37'30", long 75°30' 
to 75°37'30". Scale 1:24,000 (1 inch = 2,000 feet). Sheet 54 by 
34 inches (in color). 

GQ-1728. ALASKA. Geologic map of the Gulk:ana A-1 Quadran
gle, south-central Alaska, by D. H. Richter, W. A. Duffield, D. 
A. Sawyer, J. C. Ratte and H. R. Schmoll. 1994. Lat 62° to 
62°15', long 144° to 144°30'. Scale 1:63,360 (1 inch= 1 mile). 
Sheet 49 1/2 by 34 inches (in color). 

GQ-1731. NEVADA. Geologic map of the Chief Mountain Quad
rangle, Lincoln County, Nevada, by P. D. Rowley, R. R. 
Shroba, F. W. Simonds, K. J. Burke, G. J. Axen and S. D. 
Olmore. 1994. Lat 37°37'30'' to 37°45', long 114°30' to 
114 °37'30''. Scale 1:24,000 (1 inch= 2,000 feet). Sheet 54 by 42 
inches (in color). 

GQ-1732. VIRGINIA. Geologic map of the Manassas Quadrangle, 
Fairfax and Prince William counties, Virginia, by A. A. Drake, 
Jr., A. J. Froelich, R. E. Weems and K. Y. Lee. 1994. Lat 
38°45' to 38°52'30", long 77°22'30" to 77°30'. Scale 1:24,000 (1 
inch = 2,000 ft). Sheet 52 by 38 inches (in color). 

GQ-1733. ARIZONA. Geologic map of the Chiricahua Peak 
Quadrangle, Cochise County, Arizona, by E. A. du Bray and J. 
S. Pallister. 1994. Lat 31 °45' to 31 °52'30", long 109°15' to 
1 09°22'30''. Scale 1:24,000 (1 inch= 2,000 feet). Sheet 49 by 40 
inches (in color). 

GQ-1735. ARIZONA. GeologicmapoftheLong ValleyQuadran
gle, Coconino County, Arizona, by G. W. Weir, G. E. Ulrich 
and L. D. Nealey. 1994. Lat 34°30' to 34°37'30", long 111 o15' 
to 111 °22'30". Scale 1:24,000 (1 inch= 2,000 ft). Sheet 36 by 33 
inches (in color). 

GQ-1736. NEW MEXICO. Geologic map of the Milligan Moun
tain Quadrangle, Catron County, New Mexico, by J. C. Ratte, D. 
J. Bove, U.S. Geological Survey; and W. C. Mcintosh, New 
Mexico Bureau of Mines and Mineral Resources. 1994. Lat 
33°37'30'' to 33°45', long 108°37'30'' to 108°45'. Scale 1:24,000 
(1 inch= 2,000 feet). Sheet 56 by 41 inches (in color). 

GQ-1737. NEW MEXICO. Geologic map of the Clifton House 
Quadrangle, showing fossil zones in the Pierre Shale, Colfax 
County,NewMexico,byC. L. PillmoreandG. R. Scott. 1994. 
Lat 3 6 o 45' to 3 6 o 5 2'30", long 104 °22'30" to 104 o3 0'. Scale 
1:24,000 (1 inch = 2,000 feet). Sheet 37 by 29 inches (in color). 

GQ-1738. MONTANA. Geologic map of the Norris Quadrangle, 
Madison County, Montana, by K. S. Kellogg. 1994. Lat 45°30' 
to 45°37'30'', long 111 °37'30" to 111 o45'. Scale 1:24,000 (1 inch 
= 2,000 feet). Sheet 43 by 31 inches (in color). 

GQ-1739. VIRGINIA. Geologic map of the Bluemont Quadrangle, 
Loudoun and Clarke counties, Virginia, by C. S. Southworth. 
1994. Lat 39o to 39°07'30", long 77°45' to 77°52'30". Scale 
1:24,000 (1 inch= 2,000 feet) Sheet 54 by 41 inches (in color). 

GQ-1740. NEW HAMPSHIRE. Surficial geologic map of the 
Kingston Quadrangle, Rockingham County, New Hampshire, by 
Carl Koteff and R. B. Moore. Prepared in cooperation with the 
State of New Hampshire. 1994. Lat42o52'30'' to 430, long 71 o to 
71 °07'30''. Scale 1:24,000 (1 inch= 2,000 feet). Sheet 32 by 32 
inches (in color). 

GQ-1741. NEW JERSEY. Bedrock geologic map of the Washing
ton Quadrangle, Warren, Hunterdon, and Morris counties, New 
Jersey, by A. A. Drake, Jr., U.S. Geological Survey; R. A. 
Volkert, D. H. Monteverde, and R. L. Kastelic, Jr., New Jersey 
Geological Survey. Prepared in cooperation with the New Jersey 
Geological Survey. 1994. Lat 40°45' to 40°52'30", long 
74°52'30'' to 75°. Scale 1:24,000 (1 inch= 2,000 feet). Sheet 52 
by 34 inches (in color). 

GQ-1742. IDAHO. Geologic map of the Mahoney Butte Quadran
gle, Blaine County, Idaho, by B. A. Skipp, W. E. Hall and P. K. 
Link. 1994. Lat43o30' to 43°37'30'', long 144°22'30'' to 114°30'. 
Scale 1:24,000 (1 inch= 2,000 feet). Sheet 47 by 36 inches (in 
color). 

GQ-1743. ARIZONA. Geological map of the Stanford Canyon 
Quadrangle, Cochise County, Arizona, by E. A. du Bray and J. 
S. Pallister. 1994. Lat 31 °45' to 31 °52'30", long 109°22'30" to 
109°30'. Scale 1:24,000 (1 inch = 2,000 feet). Sheet 44 by 33 
inches (in color). 

GQ-1744. OREGON. Geologic map of the Brannan Gulch 7-1/2' 
Quadrangle, Baker County, Oregon, by J. G. Evans. 1993. Lat 
44°30' to 44°37'30'', long 11T52'30" to 118°. Scale 1:24,000 (1 
inch= 2,000 feet). Sheet41 by 34 inches (in color). 

GQ-1745. NEVADA. Geologic map of the Deadman Spring SE 
Quadrangle, Lincoln County, Nevada, by W C Swadley and F. 
W. Simonds. 1993. Lat 3T45' to 37°52'30", long 114°45' to 
114°52'30''. Scale 1:24,000 (1 inch= 2,000 feet). Sheet32 by 29 
inches (in color.) 

GQ-1746. NEVADA. Geologic map of the Pahroc Spring NE 
Quadrangle, Lincoln County, Nevada, by W C Swadley and F. 
W. Simonds. 1994. Lat 37°37'30" to 37°45', long 114°45' to 
114 °52'30''. Scale 1:24,000 (1 inch= 2,000 feet). Sheet 39 by 29 
inches (in color). 

GQ-1749. NEW MEXICO, COLORADO. Geologic map of the 
Los Pinos Quadrangle, Rio Arriba and Taos counties, New Mex
ico, and Conejos County, Colorado, by R. A. Thompson and P. 
W. Lipman. 1994. Lat 36°52'30" to 3T, long 106° to 
106°07'30''. Scale 1:24,000 (1 inch= 2,000 feet). Sheet30 by 29 
inches (in color). 

GQ-1750. NEW MEXICO. Geologic map of the San Antonio 
Mountain Quadrangle, Rio Arriba County, New Mexico, by R. A. 
Thompson and P. W. Lipman. 1994. Lat 36°45' to 36°52'30", 
long 106° to 106°07'30''. Scale 1:24,000 (1 inch = 2,000 feet). 
Sheet 32 by 29 inches (in color). 

GQ-1751. CALIFORNIA. GeologicmapoftheGiantForestQuad
rangle, Tulare County, California, by T. W. Sisson and J. G. 
Moore. 1994. Lat 36°30' to 36°45', long 118°45' to 119°. Scale 
1:62,500 (1 inch= about 1 mile). Sheet40 by 25 inches (in color). 

GQ-1752. NEVADA. Geologic map of the Pahroc Spring SE 
Quadrangle, Lincoln County, Nevada, by W C Swadley and P. 
D. Rowley. 1994. Lat 37°30' to 37°37'30'', long 114°45' to 
114°52'30''. Scale 1:24,000 (1 inch= 2,000 feet). Sheet 56 by 34 
inches (in color). 

GQ-1753. MONTANA, IDAHO. Geologic map of the Deadman 
Pass Quadrangle, Beaverhead County, Montana, and Lemhi 
County, Idaho, by J. W. M'Gonigle. 1994. Lat 44°45' to 



44•52'30'', long 113.07'30'' to 113.15'. Scale 1:24,000 (1 inch= 
2,000 feet). Sheet 51 by 32 inches (in color). 

GQ-1754. NEVADA. Geologic map of the Delamar 3 SE Quad
rangle, Lincoln County, Nevada, by W C Swadley, W. R. Page, 
R. B. Scott and E. H. Pampeyan. 1994. Lat 37• to 37.07'30", 
long 114.45' to 114.52'30''. Scale 1:24,000 (1 inch= 2,000 feet). 
Sheet 54 by 39 inches (in color). 

GEOPHYSICAL INVESTIGATIONS MAPS 

Maps on topographic or planimetric bases; various scales; show results of 
sutveys using geophysical techniques, such as gravity, magnetic, seismic, or 
radioactivity, which reflect subsurface structures that are of economic or 
geologic significance. Many maps are correlated with the geology. 

GP-1003-B. NEVADA. Aeromagnetic and related maps of the 
Getchell gold trend, Osgood Mountains, north-central Nevada, by 
V. J. Grauch and Viki Bankey. 1994. Six sheets. Sheets 1, 3-6, 
lat 41 • to 41 •t5', long 117.15' to 117.30'; sheet 2, lat 40•45' to 
41 •t5', long 117.15' to 117.30'. Each sheet, scale 1:100,000 (1 
inch= about 1.6 miles). Sheet 1, 44 by 39 inches; sheet 2, 57 by 
35 inches; sheet 3, 50 by 31 inches; sheet 4, 44 by 33 inches; sheet 
5, 46 by 31 inches; sheet 6, 54 by 27 inches (sheets 1, 3-6 in color). 

GP-1005. NEW HAMPSHIRE, VERMONT. Bouguer gravity 
anomaly maps and four derivative maps of New Hampshire, Ver
mont, and vicinity, by W. A. Bothner and R. P. Kucks. 1993. 
Four sheets. Lat 42.45' to 45.15', long 70.30' to 73.30'. Sheet 1, 
scale 1:250,000 (1 inch = about 4 miles); sheets 2-4, scale 
1:500,000 (1 inch= about 8 miles). Sheet 1, 411/2 by 54 inches; 
sheet 2, 27 by 32 inches; sheet 3, 52 by 32 inches; sheet 4, 50 by 
31 inches (all in color). 

GP-1 006. CALIFORNIA. Isostatic residual gravity map of the San 
Francisco Bay area, California, by C. W. Roberts and R. C. 
Jachens. 1993. Lat37• to 39•,1ong 121 •to 124·. Scale 1:286,500 
(1 inch = about 4.5 miles). Sheet 31 by 37 inches (in color). 

GP-1 007. CALIFORNIA. Aeromagnetic map of the San Francisco 
Bay area, California, by R. C. Jachens and C. W. Roberts. 
1993. Lat 3T to 39•, long 121 • to 123·. Scale 1:286,500 (1 inch 
=about 4.5 miles). Sheet 31 by 37 inches (in color). 

GP-1008. Gravity maps of the Dead Sea basin, by U. S. ten Brink, 
D. F. Coleman, Zvi Ben-Avraham, R. E. Bell, G. E. An
dreasen and B. A. Seekins. 1994. Lat 30.30'N to 32•N, long 
35o 45'E to 35•E. Scale 1:250,000 (1 inch= about 4 miles). Sheet 
56 by 35 inches (in color). 

GP-1009. COLORADO. Complete Bouguer gravity anomaly, iso
static-residual gravity, horizontal gradient, and terrain maps of 
Colorado, by G. A. Abrams and D. H. Knepper, Jr. 1994. Two 
sheets. Lat 37• to 41 ·, long 102• to 109°. Each sheet, Scale 
1:1,000,000 (1 inch= about 16 miles). Sheet 1, 33 by 44 inches; 
sheet 2, 30 by 44 inches (all in color). 

MISCELLANEOUS INVESTIGATIONS SERIES MAPS 

Maps on planimetric ortopographic bases; regular and irregular areas; various 
scales; a wide variety of format and subject matter. The series also includes 
7 1/2-minute quadrangle photogeologic maps on planimetric bases which 
show geology as interpreted from aerial photographs. Series also includes 
maps of Mars and the Moon. 

GEOPHYSICAL INVESTIGATIONS MAPS 87 

l-1632. IDAHO. Geologic map of the Craters of the Moon, Kings 
Bowl, and Wapi lava fields, and the Great Rift volcanic rift zone, 
south-central Idaho, by M. A. Kuntz, D. E. Champion, R. H. 
Lefebvre and H. R. Covington. 1988 (1994). Lat 42.37'30" to 
43.45', long 113.03'45" to 114·. Scale 1:100,000 (1 inch= about 
1.6 miles). Sheet 41 by 55 inches (in color). (Reprint) 

I-1803-I. IDAHO, MONTANA. Maps showing gravity and aer
omagnetic anomalies in the Dillon 1 ox 2• Quadrangle, Idaho and 
Montana, by W. F. Hanna, H. E. Kaufmann, J. H. Hassemer, 
B. D. Ruppel, R. C. Pearson, U.S. Geological Survey; and E. 
T. Ruppel, Montana Bureau of Mines and Geology. 1993. Two 
sheets. Lat 45o to 46•, long 112• to 114·. Each sheet, scale 
1:250,000 (1 inch= about4 miles). Sheet 1, 33 by 58 inches; sheet 
2, 34 by 43 inches (all in color). (Accompanied by 27-page text.) 

I-1970-A. Map showing the thickness and character of Quaternary 
sediments in the glaciated United States east of the Rocky Moun
tains; northeastern states, the Great Lakes, and parts of southern 
Ontario and the Atlantic offshore area (east of 80°31' west longi
tude), by D. R. Soller. 1993. Lat 40o to 48°, long 67° to 80°31'. 
Scale 1:1,000,000 (1 inch= about 16 miles). Sheet 58 by 41 inches 
(in color). 

I-2050-I. MONTANA. Map showing gravity and aeromagnetic 
anomalies in the Butte 1 ox 2° Quadrangle, Montana, by W. F. 
Hanna, J. H. Hassemer, J. E. Elliott, C. A. Wallace and S. L. 
Snyder. 1994. Two sheets. Lat 46° to 4T, long 112° to 114°. 
Sheet 1, scales 1:250,000 (1 inch= about 4 miles) and 1:500,000 
(1 inch= about 8 miles); sheet 2, scale 1:250,000 (1 inch= about 
4 miles). Sheet 1, 33 by 58 inches; sheet 2, 32 by 41 inches (all in 
color). (Accompanied by 35-page text.) 

I-2091-A. Map showing sediment isopachs in the deep-sea basins 
of the Pacific continental margin, Strait of Juan de Fuca to Cape 
Mendocino, by J. V. Gardner, D. A. Cacchione, D. E. Drake, 
B. D. Edwards, M. E. Field, M. A. Hampton, H. A. Karl, 
U.S. Geological Survey; N. H. Kenyon, D. G. Masson, Insti
tute of Oceanographic Sciences, United Kingdom; D. S. 
McCulloch, and M. S. Grim, U.S. Geological Survey. Prepared 
in cooperation with the U.S. Geological Survey-National Oce
anic and Atmospheric Administration Joint Office for Mapping 
and Research. 1993. Lat 40°N to 49•N, long 122°W to 132·w. 
Scale 1:1,000,000 (1 inch=about16 miles). Sheet41 by46 inches 
(in color). 

I-2091-B. Map showing depth to basement in the deep-sea basins 
of the Pacific continental margin, Strait of Juan de Fuca to Cape 
Mendocino, by J. V. Gardner, D. A. Cacchione, D. E. Drake, 
B. D. Edwards, M. E. Field, M. A. Hampton, H. A. Karl, 
U.S. Geological Survey; N. H. Kenyon, D. G. Masson, Insti
tute of Oceanographic Sciences, United Kingdom; D. S. 
McCulloch, and M. S. Grim, U.S. Geological Survey. Prepared 
in cooperation with the U.S. Geological Survey-National Oce
anic and Atmospheric Administration Joint Office for Mapping 
and Research. 1993. Lat 40oN to 49°N, long 122°W to 132°W. 
Scale 1:1,000,000(1 inch=about 16 miles). Sheet41 by46inches 
(in color). 

I-2138. ARIZONA. Geologic map of the Castle Dome Mountains, 
southwestern Arizona, by M. J. Grubensky, G. B. Haxel and R. 
D. Koch. Prepared in cooperation with the Arizona Geological 
Survey. 1993. Lat 33° to 33•20', long 114• to 114°15'. Scale 
1:62,500 (1 inch= about 1 mile). Sheet41 by40 inches (in color). 
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1-2184-D. UTAH. Stratigraphic and time-stratigraphic cross sec
tions; a north-south transet from near the Uinta Mountain axis 
across the Basin and Range transition zone to the western margin 
of the San Rafael Swell, Utah, by D. A. Sprinkel. Prepared in 
cooperation with the Utah Geological Survey. 1994. Sheet 1, 51 
by 32 inches; sheet 2, 50 by 40 inches (all in color). (Accompanied 
by 31-page text) 

I-2204. ALASKA. Geologic map of the Mount Katmai Quadrangle 
and adjacent parts of the Naknek and Afognak quadrangles, 
Alaska, by J. R. Riehle, R. L. Detterman, M. E. Yount and J. 
W. Miller. 1993. Lat 58• to 59•, long 153• to 157·. Scale 
1:250,000 (1 inch = about 4 miles). Sheet 56 by 41 inches (in 
color). 

I-2205. ARIZONA. Geologic map of the Tucson Mountains Cal
dera, southern Arizona, by P. W. Lipman. 1993. Two sheets. 
Lat 32.07'30" to 32.22'30", long 111 • to 111 •12'30". Each sheet, 
~cale 1:24,000 (1 inch = 2,000 feet). Sheet 1, 40 by 50 inches; 
sheet 2, 55 by 40 inches (all in color). 

I-2282. NEVADA. Geologic map of the Seaman Range, Lincoln 
and Nye counties, Nevada, by E. A. du Bray and D. 0. Hurtub
ise. 1994. Lat 37.45' to 38.15', long 115• to 115.15'. Scale 
1:50,000 (1 inch = about 4,200 feet). Sheet 37 by 56 inches (in 
color). 

I-2291-B. COLORADO, UTAH. Map showing distribution, com
position, and age of early and middle Cenozoic volcanic centers in 
Colorado and Utah, by R. G. Luedke. 1993. Two sheets. Lat 
37° to42•, long 102oto 114°. Each sheet, scale 1:1,000,000(1 inch 
= about 16 miles). Sheet 1, 44 by 41 inches; sheet 2, 44 by 41 
inches (all in color). (Accompanied by 13-page text) 

I-2294. Geologic map of the MTM-05152 and -10152 quadrangles, 
Mangala Valles region of Mars, by M. G. Chapman and K. L. 
Tanaka. Prepared for the National Aeronautics and Space Admin
istration. 1993. Two sheets. Sheet 1, lat -12.5° to -2.5·, long 150• 
to 155°. Sheet 1, scale 1:502,000 (1 mm = 502 m) at 150° long. 
Sheet 1, 58 by 40 inches; sheet 2, 30 by 32 inches (all in color). 
(Transverse Mercator projection.) 

I-2296. ARIZONA. Geologic map of the Wolf Hole Mountain and 
vicinity, Mohave County, northwestern Arizona, by G. H. 
Billingsley. 1993. Lat 36°45' to 37•, long 113°30' to 113.45'. 
Scale 1:31,680 (1 inch= 2,640 feet). Sheet 47 by 42 inches (in 
color). (Supersedes Open-filereports 90-540,90-541,90-643, and 
90-644.) 

I-2298. Geologic map of the Powder River basin and surrounding 
area, Wyoming, Montana, South Dakota, North Dakota, and Ne
braska, by M. S. Ellis and R. B. Colton. 1994. Two sheets. 
Sheet 1, lat42• to47", long 103• to 109•. Sheet 1, Scale 1:500,000 
(1 inch= about 8 miles). Sheet 1, 42 by 50 inches; sheet 2, 30 by 
41 inches (all in color). 

I-2305. CALIFORNIA. Geologic map of the central and northern 
Funeral Mountains and adjacent areas, Death Valley region, South
ern California, by L. A. Wright and B. W. Troxel. Prepared in 
cooperation with the U.S. Department of Energy. 1993. Lat 
36°30' to 36°45', long 116.35' to 117°05'. Scale 1:48,000 (1 inch 
= 4,000 feet). Sheet 57 by 41 inches (in color). 

I-2306. NEW YORK, NEW JERSEY. Bedrock and engineering 
geologic maps ofNew York County and parts of Kings and Queens. 

counties, New York, and parts of Bergen and Hudson counties, 
New Jersey, by C. A. Baskerville. 1994. Two sheets. Lat 
40°40' to 40°52'30'', long 73.52'30" to 74°02'30''. Each sheet, 
scale 1:24,000 (1 inch= 2,000 feet). Sheet 1, 41 by 56 inches; 
sheet 2, 41 by 46 inches (all in color). 

1-2307. VERMONT. Bedrock geologic map of the Mount Snow 
and Readsboro quadrangles, Bennington and Windham counties, 
Vermont, by N. M. Ratcliffe. 1993. Lat 42°45' to 43•, long 
72°52'30'' to 73°. Scale 1:24,000 (1 inch= 2,000 feet). Sheet 42 
by 58 inches (in color.) (Accompanied by 9-page text) 

1-2310. Geologic map of the MTM-20147 Quadrangle, Mangala 
Valles region of Mars, by R. A. Craddock and Ronald Greeley. 
Prepared for the National Aeronautics and Space Administration. 
1994. Lat -22.5° to -17.5", long 145° to 150°. Scale 1:502,000 (1 
mm = 502 m) at 150• long. Sheet 44 by 35 1/2 inches (in color). 
(Transverse Mercator projection.) 

I-2327. Geologic maps of the Olympus Mons region of Mars, by E. 
C. MorrisandK. L. Tanaka. PreparedfortheNationalAeronau
tics and Space Administration. 1994. Two sheets. Sheet 1, lat 5° 
to 40•, long 125° to 150•; sheet2, lat 13° to 25o ,long 128• to 140°. 
Sheet 1, scale 1:2,016,000(1 mm =2.016km) at 137.5• long; sheet 
2, scale 1:1,000,000 (1 mm = 1 km) at 134• long. Sheet 1, 34 by 
54 inches; sheet 2, 45 by 40 inches (all in color). (Transverse 
Mercator projection.) (Accompanied by 18-page text) 

I-2328. Geologic map of the Tiamat Sulcus Quadrangle (J g-9) of 
Ganymede,byS. K. Croft,RuggeroCasacchiaandR. G. Strom. 
Prepared for the National Aeronautics and·Space Administration. 
1994. Lat-22° to 22.,long216o to288°. Scale 1:5,000,000 (1 mm 
= 5 km) at ±13• lat. Sheet 32 by 38 inches (in color). 

I-2329. MAINE. Global Geoscience Transect 8; Quebec-Maine
Gulf of Maine Transect, southeastern Canada, northeastern United 
States of America, compiled by D. B. Stewart, B. E. Wright, J. 
D. Unger, J. D. Phillips, D. R. Hutchinson, U.S. Geological 
Survey; with contributions by J. H. Luetgert, U.S. Geological 
Survey; W. A. Bothner, University of New Hampshire; K. D. 
Klitgord, L. M. Liberty, U.S. Geological Survey; and C. P. 
Spencer, Geological Survey of Canada. Prepared in cooperation 
with the Geological Survey of Canada and the Geological Survey 
of Maine. 1993. Lat 40° to 47•, long 67° to 73°. Scale 
1:1,000,000 (1 inch= about 16 miles). Sheet 40 by 58 inches (in 
color). (Accompanied by 17-page text.) (Supersedes Open-file 
report 91-353.) 

I-2330. IDAHO. Geologic map of the Idaho National Engineering 
Laboratory and adjoining areas, eastern Idaho, by M. A. Kuntz, 
B. A. Skipp, M. A. Lanphere, W. E. Scott, K. L. Pierce, G. 
B. Dalrymple, D. E. Champion, U.S. Geological Survey; G. F. 
Embree, Ricks College; W. R. Page, L. A. Morgan, U.S. Geo
logical Survey; R. P. Smith, EG&G Idaho; W. R. Hackett, and 
D. W. Rodgers, Idaho State University. Prepared in cooperation 
with the U.S. Department of Energy. 1994. Lat 43.30' to 44°, 
long 112°30' to 113.15'. Scale 1:100,000 (1 inch = about 1.6 
miles). Sheet 58 by 41 inches (in color). 

1-2344. Controlled photomosmc of the MTM 40102 Quadrangle 
(revised), Alba Patera region of Mars. Prepared for the National 
Aeronautics and Space Administration. 1993. Lat 37.5° to 42.5°, 
long lOOo to 105°. Scale 1:502,000 (1 mm = 502 m) at 110° long. 
Sheet 22 by 38 inches. (Transverse Mercator projection.) 



1-2345. Controlled photomosaic of the MTM 35107 Quadrangle 
(revised). Alba Patera region of Mars. Prepared for the National 
Aeronautics and Space Administration. 1993. Lat 32.5° to 37.5°, 
long 105° to 110°. Scale 1:502,000 (1 mm = 502 m) at 110° long. 
Sheet 23 by 38 inches. (Transverse Mercator projection.) 

1-2346. Controlled photomosaic of the MTM 35312 Quadrangle, 
northern Arabia region of Mars. Prepared for the National Aero
nautics and Space Administration. 1993. Lat 32.5° to 37.5°, long 
310° to 315°. Scale 1:502,000 (1 mm=502m)at310o long. Sheet 
23 by 38 inches. (Transverse Mercator projection.) 

1-2347. Controlled photomosaic of the MTM 30312 Quadrangle, 
northern Arabia region of Mars. Prepared for the National Aero
nautics and Space Administration. 1993. Lat 27.5° to 32.50, long 
310° to 315°. Scale 1:502,000 (1 mm=502m)at310o long. Sheet 
23 1/2 by 38 inches. (Transverse Mercator projection.) 

1-2348. Controlled photomosaic of the MTM 30317 Quadrangle, 
northern Arabia region of Mars. Prepared for the National Aero
nautics and Space Administration. 1993. Lat 27.5° to 32.5°, long 
315o to 320°. Scale 1:502,000(1 mm=502m)at310o long. Sheet 
24 by 38 inches. (Transverse Mercator projection.) 

1-2349. Controlled photomosaic of the MTM 35317 Quadrangle, 
northern Arabia region of Mars. Prepared for the National Aero
nautics and Space Administration. 1993. Lat32.5o to 37.5\long 
315° to 320°. Scale 1:502,000 (1 mm = 502 m) at 31 oo long. Sheet 
22 1/2 by 38 inches. (Transverse Mercator projection.) 

1-2351. Geologic map of science study area 8, Apollinaris Patera 
region of Mars. Prepared for the National Aeronautics and Space 
Administration. 1993. Lat -12.6° to -6.8°, long 183.2° to 189.1°, 
Scale 1:502,000 (1 mm = 502 m) at 190° long. Sheet 48 by 36 
inches (in color.) (Transverse Mercator projection.) 

1-2357. Geologic map of the science study area 4, Chasma Boreale 
region of Mars, by A. L. Dial, Jr. and J. M. Dohm. Prepared 
for the National Aeronautics and Space Administration. 1994. 
Lat77.5o to 85°, long 20° to 60°. Scale 1:502,000 (1 mm =502 m) 
at 30° and 50° long. Sheet 56 by 41 inches (in color). (Transverse 
Mercator projection.) 

1-2358-A. MINNESOTA. Bedrock geologic map of the Roseau 1 o 
x 2 o Quadrangle, Minnesota, United States, and Ontario and Man
itoba, Canada, by W. C. Day, T. L. Klein and K. J. Schulz. 
Prepared in cooperation with the Minnesota Geological Survey and 
the Minnesota Department of Natural Resources. 1994. Lat 48o 
to 49°, long 94o to 96°. Scale 1:250,000 (1 inch= about 4 miles). 
Sheet 41 by 27 inches (in color). 

1-2360. MAINE. Geologic map of the Lucerne Granite, Hancock 
and Penobscot counties, Maine, by D. R. Wones and R. A. 
Ayuso. 1993. Lat 44°30' to 45°, long 68°15' to 68°45'. Scale 
1:125,000 (1 inch = about 2 miles). Sheet 43 by 34 inches (in 
color). 

1-2361. UTAH. Geologic map of the Blue Mountain-Lund area, 
Beaver and Iron counties, Utah, by L. F. Hintze, S. K. Grant, C. 
L. Weaver and M. G. Best. Prepared in cooperation with the 
Utah Geological Survey. 1994. Lat38o to 38°15', long 113°15' to 
113°30'. Scale 1:50,000 (1 inch= about 4,200 feet). Sheet 54 by 
31 inches (in color). 

1-2363. Maps showing seismicity and tectonic stresses along the 
Eurasia-Africa plate boundary, by Agustin Udias, Universidad 
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Complutense, Madrid; A. F. Espinosa, U.S. Geological Survey, 
and E. Buforn, Universidad Complutense, Madrid. Prepared in 
cooperation with the U.S .-Spain Joint Committee for Scientific and 
Technological Cooperation, under the auspices of the U.S. De
partment of State and the Ministerio de Asuntos Exteriores de 
Espana. 1994. Lat 30oN to 60°N, long 50oE to 40°W. Scale 
1:25,000,000 (1 inch= about 395 miles). Sheet 34 by 41 inches 
(in color.) 

1-2364-C. WEST VIRGINIA. Summary and interpretive geochem
ical maps of West Virginia, by K. C. Watts, Jr., M. E. Hinkle 
and W. R. Griffitts. 1993. Lat38o20' to 39°45', long 78° to 81°. 
Scale 1:1,000,000(1 inch=about 16 miles). Sheet 55 by41 inches 
(in color). (Accompanied by 22-page text.) 

1-2364-D. WEST VIRGINIA. Isopleth maps of iron, manganese, 
vanadium, and related elements in stream sediments of West 
Virginia, by M. E. Hinkle, K. C. Watts, Jr. and W. R. 
Griffitts. 1994. Two sheets. Sheet 1, lat 38° to 40°, long 78° to 
82°; sheet 2, lat 38°20' to 39°40', long 78°30' to 80°40'. Sheet 1, 
scale 1:1,000,000 (1 inch = about 16 miles); sheet 2, scale 
1:500,000 (1 inch=about8 miles). Sheet 1, 55 by36 inches; sheet 
2, 33 by 41 inches (all in color). 

1-2364-E. WEST VIRGINIA. Isopleth maps of pH and alkalinity 
in stream waters, and sodium in stream sediments ofW est Virginia, 
by M. E. Hinkle, K. C. Watts, Jr. and W. R. Griffitts. 1994. 
Lat38o20' to 39°45', long 78° to 81°. Scale 1:1,000,000 (1 inch= 
about 16 miles). Sheet 58 by 40 inches (in color). 

1-2364-F. WEST VIRGINIA. Isopleth maps of uranium, thorium, 
cerium, lanthanum, and related elements in stream sediments of 
West Virginia, by M. E. Hinkle, K. C. Watts, Jr. and W. R. 
Griffitts. 1994. Two sheets. Sheet 1, lat 38° to 40°, long 78o to 
82°; sheet 2, lat 38°30' to 39°40', long 79°40' to 80°40'. Sheet 1, 
scale 1:1,000,000 (1 inch = about 16 miles); sheet 2, scale 
1:500,000 (1 inch =about8 miles). Sheet 1, 55 by36 inches; sheet 
2, 42 by 33 inches (all in color). 

1-2364-G. WEST VIRGINIA. Isopleth maps of titanium, alumi
num, and associated elements in stream sediments of West Vir
ginia, by K. C. Watts, Jr., M. E. Hinkle and W. R. Griffitts. 
1994. Two sheets. Sheet 1, lat 38° to 40°, long 78° to 82°; sheet 
2, lat39o to 39°45', long 79°30' to 81°. Sheet 1, scale 1:1,000,000 
(1 inch= about 16 miles); sheet 2, scale 1:500,000 (1 inch= about 
8 miles). Sheet 1, 55 by 40 inches; sheet 2, 50 by 36 inches (all in 
color). 

1-2370. VIRGINIA, COLORADO. Geologic map of large rock 
block slides at Sinking Creek Mountain, Appalachian Valley and 
Ridge Province, southwestern Virginia, and comparison with the 
Colorado Front Range, by A. P. Schultz. 1993. Lat 37°17'30'' to 
37°27'30'', long 80°07'30'' to 80°30'. Scale 1:24,000 (1 inch = 
2,000 feet). Sheet 58 by 42 inches (in color.) 

1-2371. CALIFORNIA. Geologic map of the Palo Alto and part of 
the Redwood Point 7 -1/2' quadrangles, San Mateo and Santa Clara 
counties, California, by E. H. Pampeyan. 1993. Lat 37°22'30" 
to 37°32'30'', long 122°07'30" to 122°15'. Scale 1:24,000 (1 inch 
= 2,000feet). Sheet37 by 40 inches (in color). (Accompanied by 
26-page text.) 

1-2372. Controlled photomosaic of the MTM 35347 Quadrangle, 
western Arabia region of Mars. Prepared for the National Aero
nautics and Space Administration. 1993. Lat 32.5° to 37.5°, long 
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345•to 350·. Scale 1:502,000 (1 mm =502m)at35o• long. Sheet 
22 1/2 by 38 inches. (Transverse Mercator projection.) 

I-2373. Controlled photomosaic of the MTM 35352 Quadrangle, 
western Arabia region of Mars. Prepared for the National Aero
nautics and Space Administration. 1993. Lat 32.5• to 37.5\long 
350• to 355•. Scale 1:502,000 (1 mm = 502 m) at35o· long. Sheet 
22 1/2 by 38 inches. (Transverse Mercator projection.) 

I-2374. Controlled photomosaic of the MTM 35357 Quadrangle, 
western Arabia region of Mars. Prepared for the National Aero
nautics and Space Administration. 1993. Lat 32.5° to 37.5", long 
355• to 360•. Scale 1:502,000 (1 mm = 502 mm) at 350° long. 
Sheet 22 1/2 by 38 inches. (Transverse Mercator projection.) 

I-2375. Controlled photomosaic of the MTM 30352 Quadrangle, 
western Arabia region of Mars. Prepared for the National Aero
nautics and Space Administration. 1993. Lat 27.5• to 32.5°, long 
350• to 355•. Scale 1:502,000 (1 mm =502m)at350o long. Sheet 
23 1/2 by 38 inches. (Transverse Mercator projection.) 

I-2376. Controlled photomosaic of the MTM 30357 Quadrangle, 
western Arabia region of Mars. Prepared for the National Aero
nautics and Space Administration. 1993. Lat 27.5• to 32.5°, long 
355• to 360°. Scale 1:502,000 (1 mm =502 m) at35o• long. Sheet 
23 1/2 by 38 inches. (Transverse Mercator projection.) 

I-2381. Controlled photomosaic of the MTM 30337 Quadrangle, 
western Arabia region of Mars. Prepared for the National Aero
nautics and Space Administration. 1993. Lat 27.5• to 32.5•, long 
335• to 340•. Scale 1:502,000 (1 mm =502m)at330• long. Sheet 
23 1/2 by 38 inches. (Transverse Mercator projection.) 

I-2382. Controlled photomosaic of the MTM 30342 Quadrangle, 
western Arabia region of Mars. Prepared for the National Aero
nautics and Space Administration. 1993. Lat 27.5° to 32.5·, long 
340• to 345°. Scale 1:502,000 (1 mm =502 m) at35o• long. Sheet 
23 1/2 by 38 inches. (Transverse Mercator projection.) 

I-2383. Controlled photomosaic of the MTM 30347 Quadrangle, 
western Arabia region of Mars. Prepared for the National Aero
nautics and Space Administration. 1993. Lat 27.5• to 32.5°, long 
345o to 350·. Scale 1:502,000 (1 mm =502m) at35o• long. Sheet 
1, 23 by 38 inches. (Transverse Mercator projection.) 

I-2384. Controlled photomosaic of the MTM 35337 Quadrangle, 
western Arabia region of Mars. Prepared for the National Aero
nautics and Space Administration. 1993. Lat 32.5• to 37.5°, long 
335o to 340·. Scale 1:502,000 (1 mm =502 m) at33o• long. Sheet 
22 1/2 by 38 inches. (Transverse Mercator projection.) 

I-2385. Controlled photomosaic of the MTM 35342 Quadrangle, 
western Arabia region of Mars. Prepared for the National Aero
nautics and Space Administration. 1993. Lat 32.5• to 37.5·, long 
340• to 345•. Scale 1:502,000 (1 mm = 502 m) at 350• long. Sheet 
22 1/2 by 38 inches. (Transverse Mercator projection.) 

I-2386. Geologic map of the Tamdy Mountains, Uzbekistan, by L. 
J. Drew. 1993. Lat 41 •30'N, long 64.30'E. Scale 1:50,000 (1 
inch= about 4,200 feet). Sheet 50 by 41 inches (in color). 

I-2388. Geologic map of the Hathor region (Jg-15) of Ganymede, 
by R. A. DeHon, A. C. Leith and W. B. McKinnon. Prepared 
for the National Aeronautics and Space Administration. 1994. 
Lat -65. to go•. Scale 1:5,000,000 (1 mm = 5 km) at -90· lat. Sheet· 
38 by 30 inches (in color). (Polar stereographic projection.) 

I-2390. CALIFORNIA. Geologic map of the Montara Mountain 
and San Mateo 7 -1/2' quadrangles, San Mateo County, California, 
by E. H. Pampeyan. 1994. Lat 37.30' to 3 7 •3 7'30", long 
122°15' to 122°30'. Scale 1:24,000 (1 inch= 2,000 feet). Sheet · 
54 by 39 inches (in color). (Accompanied by 19-page text) 

I-2391. Geologic map of the MTM-85080 Quadrangle, Planum 
Australeregion of Mars, by K. E. Herkenhoff and B. C. Murray. 
Prepared for the National Aeronautics and Space Administration. 
1994. Lat -87.5• to -82.50, long 60° to 100·. Scale 1:500,000 (1 
mm = 500 m) at -87 .s• long. Sheet 38 by 32 inches (in color). 
(Polar stereographic projection.) 

I-2393. ALASKA. Mineral resource potential maps of the Anchor
age 1 o x 3° Quadrangle, Southern Alaska, by D. J. Madden
McGuire and G. R. Winkler. 1994. Threesheets. Lat61oto62", 
long 147° to 150°. Each sheet, scale 1:250,000 (1 inch= about 4 
miles). Sheets 1-3,32 by 44 inches (all in color). (Accompanied 
by 30-page text) 

I-2395. IDAHO. Geologic map of the eastern part ·of the Challis 
National Forest and vicinity, Idaho, by A. B. Wilson and B. A. 
Skipp. 1994. Lat 43.30' to 45°, long 112°45' to 114.30'. Scale 
1:250,000 (1 inch = about 4 miles). Sheet 37 by 32 inches (in 
color). 

I-2400. COLORADO. Geologic map of the northern part of the 
Piceance Creek basin, northwestern Colorado, by W. J. Hail, Jr. 
and M. C. Smith. 1994. Lat 39°45' to 40.22'30'', long 
107.56'15" to 108°45'. Scale 1:100,000 (1 inch= about 1.6 miles). 
Sheet 56 by 34 inches (in color). 

I-2409. NEVADA. Geologic map of the Dun Glen Quadrangle, 
Pershing County, Nevada, by D. H. Whitebread. Prepared in 
cooperation with the Nevada Bureau of Mines. 1994. Lat 40•30' 
to 40°45', long 117.45' to 118°. Scale 1:48,000 (1 inch= 4,000 
feet). Sheet 29 by 29 inches (in color). 

I-2426-A. KANSAS, MISSOURI. Coal resources of the Joplin 1 o 
x 2° Quadrangle, Kansas and Missouri, by L. L. Brady, Kansas 
Geological Survey; L. M. Nuelle, Missouri Department of Natu
ral Resources; D. B. Haug, Kansas Geological Survey; D. C. 
Smith, J. L. Bostic, and J. C. Jacquess, Missouri Department of 
Natural Resources. Prepared in cooperation with the Kansas Geo
logicalSurveyandtheMissouriDepartmentofNaturalResources, 
Division of Geology and Land Survey. 1994. Two sheets. Sheet 
1, lat 37o to 380, long 94o to 96°. Sheet 1, scale 1:250,000 (1 inch 
= about 4 miles). Sheet 1, 52 by 39 inches (in color); sheet 2, 28 
by 27 inches. (Folio of the Joplin 1 ox 2o Quadrangle, Kansas and 
Missouri.) 

I-2427. UTAH. Geologic map of the Motoqua and Gunlock quad
rangles, Washington County, Utah, by L. F. Hintze, Brigham 
Young University; R. E. Anderson, U.S. Geological Survey; and 
G. F. Embree, Ricks College, Rexburg, Idaho. 1994. Lat 37°15' 
to 37o22'30",long 113°45' to 114°. Scale 1:24,000(1 inch=2,000 
feet). Sheet 58 by 40 inches (in color). (Accompanied by 7-page 
text) 

I-2433-A. MONTANA, WYOMING. Geologic map showing 
thickness of sedimentary rocks frqm ground surface to the top of 
the Upper Cretaceous Pierre Shale in the north half of the Powder 
River basin, southeastern Montana and northeastern Wyoming, by 
N. M. Denson, C. T. Pierson and W. D. Grundy. 1994. Lat 
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44• to 45.30', long 104.30' to 107.30'. Scale 1:200,000 (1 inch= 
about 3.2 miles). Sheet 58 by 41 inches (in color). 

1-2434. MONT ANA. Geologic map of the Cretaceous strata be
tween Birch Creek and Brownes Creek. eastern flank of Pioneer 
Mountains, Beaverhead County, Montana, by R. G. Tysdal, T. 
S. Dyman, U.S. Geological Survey; and S. E. Lewis, Westing
house Savannah River Co. 1gg4. Lat 45.22'30" to 45.32'30'', 
long 112.42'30'' to 112°47'30''. Scale 1:24,000 (1 inch= 2,000 
feet). Sheet 33 by 44 inches (in color). 

1-2468. COLORADO, KANSAS. Historic trail map of the Limon 
1 • x 2• Quadrangle, Colorado and Kansas, by G. R. Scott 1gg4, 
Lat 3go to 400, long 102• to 104 o. Scale 1:250,000 (1 inch= about 
4 miles). Sheet 36 by 32 inches (in color). 

1-2478. MONT ANA. Correlation chart of Lower and Upper Creta
ceous Blackleaf Formation, eastern Pioneer Mountains, southwest
ern Montana, to Drummond, central-western Montana, by T. S. 
Dyman, R. G. Tysdal, C. A. Wallace and S. E. Lewis. 1gg4, 
Two sheets. Sheet 1, 54 by 40 inches; sheet 2, 54 by 40 inches. 
(Accompanied by 15-page text) 

MISCELLANEOUS INVESTIGATIONS SERIES MAPS
QUATERNARY GEOLOGICAL ATLAS OF THE UNITED 

STATES 

I-1420 (NI-14). Quaternary geologic map of the Dallas 4o x 6° 
Quadrangle, United States, State compilations by K. V. Luza, K. 
M. Jensen, W. D. Fishman, E. G. Wermund, Jr., and G. M. 
Richmond. Edited and integrated by G. M. Richmond and A. C. 
Christiansen. Prepared in cooperation with the Texas Bureau of 
Economic Geology and the Oklahoma Geological Survey. 1gg4, 
Lat32o to 36·, long g6• to 102•. Scale 1:1,000,000 (1 inch= about 
16 miles). Sheet 58 by 30 inches (in color). 

I-1420 (NK-14). Quaternary geologic map of the Platte River 4o x 
6• Quadrangle, United States, State compilations by J. B. 
Swinehart, V. H. Dreeszen, G. M. Richmond, M. J. Tipton, R. 
F. Bretz, F. V. Steece, G. R. Hallberg, and J. E. Goebel. Ed
ited and integrated by G. M. Richmond. Prepared in cooperation 
with the University of Nebraska, Conservation and Survey Divi
sion; South Dakota Geological Survey; Iowa Geological Survey; 
and Minnesota Geological Survey. 1gg4. Lat 40• to 44 •, long g6 o 

to 102·. Scale 1:1,000,000 (1 inch= about 16 miles). Sheet 56 by 
37 inches (in color). 

I-1420 (NM-16). Quaternary geologic map of the Lake Nipigon 4o 
x 6• Quadrangle, United States and Canada, State and Province 
compilations by E. V. Sado, D. S. Fullerton, and W. R. Far
rand. Edited and integrated by D. S. Fullerton. Prepared in co
operation with the Ontario Geological Survey and the University 
of Michigan, Department of Geological Sciences. 1gg4. Lat 48° 
to 52., long 84. to go·. Scale 1:1,000,000 (1 inch= 4,000 feet). 
Sheet 45 by 33 inches (in color). 

COAL INVESTIGATIONS MAPS 

Geologic maps on topographic or planimetric bases; various scales; show 
bedrock geology, stratigraphy, and structural relations in certain coal
resource areas. 

C-0143-A. MONTANA, WYOMING. Maps and diagrams show
ing thickness and morphology of the Paleocene Canyon Coal Bed 

in the northern Powder River basin, western part of the Broadus 
30' x 60' Quadrangle, Montana and Wyoming, by L. R. Biewick. 
1gg4. Two sheets. Sheet1,lat45.to45.30',long 105o30'to 106·. 
Sheet 1, scale 1:100,000 (1 inch= about 1.6 miles). Sheet 1, 41 
by 56 inches (in color); sheet 2, 31 by 44 inches. 

C-0145. Coal map of South America, by l N. Weaver and G. H. 
Wood, Jr. 1gg4, Lat 54oS to 12°N, long 30•to go·. Scale 
1:7,500,000 (1 inch= about 118 miles). Sheet40 by46 inches (in 
color). (Accompanied by 42-page text) 

OIL AND GAS INVESTIGATIONS CHARTS 

Charts show stratigraphic information for certain oil and gas fields and other 
areas having hydrocarbon potential. 

OC-0141. COLORADO, ARIZONA, NEW MEXICO. South
west-northeast-oriented stratigraphic cross sections of Jurassic 
through Paleozoic rocks, San Juan Basin and vicinity, Colorado, 
Arizona, and New Mexico, by A. C. Huffman, Jr. and S. M. 
Condon. 1gg4. Three sheets. Sheet 1, 56 by 41 inches; sheet 2, 
45 by 3g inches; sheet 3, 56 by 36 inches. 

OC-0142. Northwest-southeast-oriented stratigraphic cross sec
tions of Jurassic through Paleozoic rocks, San Juan Basin and 
vicinity, Utah, Colorado, Arizona, and New Mexico, by S. M. 
Condon and A. C. Huffman, Jr. 1gg4. Three sheets. Sheet 1, 58 
by 40 inches; sheet 2, 56 by 41 inches; sheet 3, 23 by 41 inches. 

MISCELLANEOUS FIELD STUDIES MAPS 

Multicolor or black and white maps on topographic or planimetric bases; 
quadrangle or irregular areas; various scales. Pre-1971 maps show bedrock 
geology in relation to specific mining or mineral-deposit problems; the 
majority of post-1971 maps are preliminary black and white maps on various 
subjects such as environmental studies or Wilderness mineral investigations. 

MF-0880-B. ALASKA. Map showing placer deposits of the Sew
ard and Blying Sound quadrangles, Alaska, by R. G. Tysdal. 
1g78 (1gg4). Two sheets. Sheet 1, lat 5g•45' to 61°, long 148° to 
150°. Sheet 1, scale 1:250,000 (1 inch= about4 miles). Sheet 1, 
22 by 34 1/2 inches; sheet 2, 34 by 27 inches. (Folio of the Seward 
and Blying Sound quadrangles.) (Reprint.) 

MF-2081-F. UTAH. Maps showing interpretation, using R-mode 
factor analysis, of trace-element abundances in stream-sediment 
samples, Delta 1 • x 2• Quadrangle, Utah, by D. R. Zimbelman. 
1gg4, Two sheets. lat 3g• to 40•, long 112• to 114 •. Each sheet, 
scale 1:250,000 (1 inch= about 4 miles). Sheet 1, 41 by 57 inches; 
sheet 2, 40 by 41 1/2 inches. 

MF-2081-G. UTAH. Maps showing interpretation, using R-mode 
factor analysis, of trace-element abundances in heavy-mineral 
concentrate samples, Delta 1 • x 2• Quadrangle, Utah, by D. R. 
Zimbelman. 1gg4, Two sheets. Lat3g•to4o•, long 112° to 114•. 
Each sheet, scale 1:250,000 (1 inch= about 4 miles). Each sheet, 
41 by 57 inches. 

MF-2154-D. NEVADA, CALIFORNIA. Map showing compila
tion of isotopic ages of Cenozoic rocks in the Reno 1 o x 2· 
Quadrangle, Nevada and California, by J. H. Stewart, E. H. 
McKeeandD. A. John. 1gg4. Lat39oto40 .. long118•to120•. 
Scale 1:250,000 (1 inch= about 4 miles). Sheet 30 by 32 inches. 
(Accompanied by 1g-page text.) 
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MF-2155-E. ALASKA. Sample locality map and analytical data 
for potassium-argon ages in the Port Moller, Stepovak Bay, and 
Simeonoflsland quadrangles, Alaska Peninsula, by F. H. Wilson, 
N. B. Shew, G. D. DuBois and S. W. Bie. 1994. Lat 54"45' 
to 56", long 158"30' to 162°. Scale 1:250,000 (1 inch= about 4 
miles). Sheet 39 by 36 inches. (Accompanied by 18-page text) 

MF-2198-A. SOUTH CAROLINA, GEORGIA, NORTH CARO
LINA. Mineral resource assessment of gold and silver in the 
Greenville·! ox 2o Quadrangle, South Carolina, Georgia, and North 
Carolina, by F. G. Lesure, G. C. Curtin and J. P. D'Agostino. 
1993. Lat 34° to 35°, long 82° to 84". Scale 1:250,000 (1 inch= 
about 4 miles). Sheet 53 by 411/2 inches (in color). 

MF-2198-B. SOUTH CAROLINA, GEORGIA, NORTH CARO
LINA. Mineral resource assessment of k:yanite, sillimanite, and 
andalusite in the Greenville 1 • x 2" Quadrangle, South Carolina, 
Georgia, and North Carolina, by F. G. Lesure. 1993. Lat 34" to 
35°, long 82° to 84". Scale 1:250,000 (1 inch= about 4 miles). 
Sheet 52 by 34 inches (in color). 

MF-2198-C. SOUTH CAROLINA, GEORGIA, NORTH CARO
LINA. Mineral resource assessment of mafic and ultramafic rocks 
in the Greenville 1 o x 2o Quadrangle, South Carolina, Georgia, and 
North Carolina, by F. G. Lesure, J. P. D'Agostino and David 
Gottfried. 1993. Lat 34 o to 35 o, long 82 o to 84 •. Scale 1 :250,000 
(1 inch = about 4 mile8). Sheet 39 by 46 inches (in color). (Ac
companied by 30-page text) 

MF-2198-D. SOUTH CAROLINA, GEORGIA, NORTH CARO
LINA. Mineral resource assessment of pegmatite minerals in the 
Greenville 1 • x2o Quadrangle, South Carolina, Georgia, and North 
Carolina,byF. G. LesureandJ. P. D'Agostino. 1993. Lat34o 
to 35•, long 82" to 84°. Scale 1:250,000 (1 inch= about4 miles). 
Sheet 53 by 39 inches (in color). 

MF-2198-E. SOUTH CAROLINA, GEORGIA, NORTH CARO
LINA. Mineral resource assessment of rare-earth elements, tho
rium, titanium, and uranium in the Greenville 1 • x 2" Quadrangle, 
South Carolina, Georgia, and North Carolina, by F. G. Lesure, G. 
C. Curtin, D. L. Daniels and J. C. Jackson. 1993. Lat 34• to 
35", long 82" to 84". Scale 1:250,000 (1 inch= about 4 miles). 
Sheet 47 by 41 inches (in color). 

MF-2215-B. SOUTH CAROLINA, GEORGIA, NORTH CARO
LINA. Mines, prospects, and occurrences of metallic (excluding 
gold), pegmatite, and rare-earth mineral commodities in the Green
ville 1 • x 2o Quadrangle, South Carolina, Georgia, and North 
Carolina, by J. P. D' Agostino, A. J. Zupan, A. H. Maybin, lli, 
C. E. AbramsandJ. M. German. 1994. Lat34"to35",long82" 
to 84". Scale 1:250,000 (1 inch= about 4 miles). Sheet 50 by 40 
inches. 

MF-2215-C. SOUTH CAROLINA, GEORGIA, NORTH CARO
LINA. Gold occurrences in the Greenville 1 ox 2" Quadrangle, 
South Carolina, Georgia, and North Carolina, by J. P. 
D' Agostino, G. T. Mason, U.S. Geological Survey; A. J. W. 
Zupan, A. H. Maybin ill, South Carolina Geological Survey; J. 
M. German, and C. E. Abrams, Georgia Geological Survey. 
1994. Lat 34o to 35", long 82o to 84°. Scale 1:250,000 (1 inch= 
about 4 miles). Sheet 50 by 41 inches. 

MF-2215-D. SOUTH CAROLINA, GEORGIA, NORTH CARO
LINA. Mines, prospects, and occurrences of nonmetallic mineral 
commodities in the Greenville 1 ox 2° Quadrangle, South Carolina, 

Georgia, and North Carolina, by J. P. D' Agostino, U.S. Geolo
gical Survey; B. J. O'Connor, Georgia Geological Survey; A. J. 
W. Zupan, and A. H. Maybin Til, South Carolina Geological 
Survey. 1994. Lat34oto35°,long82°t084°. Scalel:250,000(1 
inch= about 4 miles). Sheet 56 by 41 inches. 

MF-2219-A. ALASKA. Generalized geologic map of the lditarod 
Quadrangle, Alaska, showing potassium-argon, major-oxide, 
trace-element, fossil, paleocurrent, and archaeological sample lo
calities, by M. L. Miller, U.S. Geological Survey; and T. K. 
Bundtzen, Alaska Division of Geological and Geophysical Sur
veys. 1994. Lat 62° to 63 o, long 156 • to 159°. Scale 1:250,000 (1 
inch= about 4 miles). Sheet 42 by 34 inches (in color). (Accom
panied by 48-page text) 

MF-2229. VIRGINIA. Geologic map of the Robertson River Igne
ous Suite, Blue Ridge Province, northern and central Virginia, by 
R. P. Tollo, George Washington University; and T. K. Lowe, 
Stanford University. 1994. Lat 38°52'30'' to 39°07'30", long 
77°42'30" to 78"37'30". Scale 1:100,000 (1 inch = about 1.6 
miles). Sheet 38 by 54 inches (in color). (Accompanied by 15-
page text) 

MF-2235. PUERTO RICO. Maps showing the effects of Hurricane 
Hugo on the Escollo de Arenas sand and gravel deposit, Vieques 
Island, Puerto Rico, by C. M. Delorey, L. J. Poppe and R. W. 
Rodriguez. 1993. Two sheets. Sheet 1, lat 18"07' to 19°, long 65° 
to 68"; sheet 2, lat 18°08' to 18°10', long 65°34' to 65°37'. Sheet 
1, 45 by 31 inches; sheet 2, 42 by 37 inches. 

MF-2237. HAW All. BathymetryofPunaRidge, Kilauea Volcano, 
Hawaii, by D. A. Clague, K. A. Hon, U.S. Geological Survey; 
J. L. Anderson, University of Hawaii; W. W. Chadwick, Jr., 
Oregon State University; and C. G. Fox, National Oceanic and 
Atmospheric Administration. Prepared in cooperation with the 
U.S. Geological Survey-National Oceanic and Atomospheric 
Administration Joint Office for Mapping and Research. 1994. Lat 
19°12' to 20"06', long 154°06' to 154°54'. Scale 1:150,000 (1 inch 
= about 2.4 miles). Sheet 25 by 33 1/2 inches (in color). 

MF-2239. VIRGINIA, WEST VIRGINIA, MARYLAND. Conod
ont color alteration index (CAl) map and conodont-based age 
determinations for the Winchester 30' x 60' Quadrangle and adja
cent area, Virginia, West Virginia, and Maryland, by A. G. Har
ris, N. R. Stamm, D. J. Weary, J. E. Repetski, R. G. Stamm 
and R. A. Parker. 1994. Lat39o to 39°30:', long 78° to 79o. Scale 
1:100,000 (1 inch = about 1.6 miles). Sheet 53 by 40 inches. 
(Accompanied by 40-page text.) 

MF-2240. Geologic map of the Venezuela part of the Atabapo 2° x 
3o Quadrangle, Amazonas Federal Territory, Venezuela, by J. W. 
Wynn, U.S. Geological Survey; S. D. Olmore, Golden, CO; 
Vicente Mendoza, Miguel Martinez, Haydee Rinc6n, Corporaci6n 
Venezolana de Guayana; Andres Garcia, Colorado School of 
Mines; Nelson Rivero, Ines Rend6n, Iris Marcano, Elis Lugo, 
Corporaci6n Venezolana de Guayana; and P. G. Schruben, U.S. 
Geological Survey. Prepared in cooperation with the Corporaclon 
VenezolanadeGuayana, TecnicaMinera. 1994. Lat2°Nto4°N, 
long 66°W to 68°W. Scale 1:500,000 (1 inch= about 8 miles). 
Sheet 39 1/2 by 25 inches. 

MF-2241. Geologic map of the Venezuela part of the Rlo Mavaca 
2o x3o Quadrangle, Amazonas Federal Territory, Venezuela, by J. 
C. Wynn, U.S. Geological Survey; S. D. Olmore, Golden, CO; 



Vicente Mendoza, Corporaci6n Venezolana de Guayana; Andres 
Garcia, Colorado School of Mines; Miguel Martinez, Corporaci6n 
Venezolana de Guayana; and P. G. Schruben, U.S. Geological 
Survey. Prepared in cooperation with the Corporacion Venezol
ana de Guayana, Tecnica Minera 1994. Lat 1 •N to 2·N, long 
64•w to 66°W. Scale 1:500,000 (1 inch= about 8 miles). Sheet 
40 by 23 inches. 

MF-2243. Geologic map of the Venezuela part of the Piedra de 
Cocuy 2• x3• Quadrangle, Amazonas Federal Territory, Venezu
ela, by J. C. Wynn, U.S. Geological Survey; S. D. Olmore, 
Golden, Colorado; Vicente Mendoza, Haydee Rinc6n, 
Corporaci6n Venezolana de Guayana; Andres Garda, Colorado 
School of Mines; Nelson Rivero, Ines Rend6n, Corporaci6n 
Venezolana de Guayana; Floyd Gray, U.S. Geological Survey; 
Iris Marcano, Elis Lugo, Corporaci6n Venezolana de Guayana; 
and P. G. Schruben, U.S. Geological Survey. 1994. Lat 1 oN to 
2 °N, long 66 ow to 6 1·w. Scale 1 :500,000 (1 inch= about 8 miles). 
Sheet 34 by 24 inches. 

MF-2244. Geologic map of the Venezuela part of the La Esmeralda 
2• x3· Quadrangle, Amazonas Federal Territory, Venezuela, by J. 
C. Wynn, U.S. Geological Survey; S. D. Olmore, Golden, Col
orado; Vicente Mendoza, Corporaci6n Venezolana de Guayana; 
Andres Garcfa, Colorado School of Mines; Miguel Martinez, 
Frank Tovar, Ines Rend6n, Haydee Rinc6n, Felix Martinez, Elis 
Lugo, Corporaci6n Venezolana de Guayana; and P. G. Schruben, 
U.S. Geological Survey. Prepared in cooperation with the 
Corporaci6n Venezolana de Guayana, TecnicaMinera. 1994. Lat 
2•N to 4°N, kong 63•w to 66°W. Scale 1:500,000 (1 inch= about 
8 miles). Sheet 48 by 27 inches. 

MF-2245. Geologic map of the Venezuela part of the Puerto 
Ayacucho 2• x 3o Quadrangle, Amazonas Federal Territory, Ven
ezuela, by J. C. Wynn, U.S. Geological Survey; S. D. Olmore, 
Golden, Colorado; Vicente Mendoza, Corporaci6n Venezolanade 
Guayana; Andres Garcfa, Colorado School of Mines; Ines Rend6n, 
Y asmin Estanga, Haydee Rinc6n, Felix Martinez, Elis Lugo, Nel
son Rivero, Corporaci6n Venezolana de Guayana; and P. G. 
Schruben, U.S. Geological Survey. Prepared in cooperation with 
the Corporaci6n Venezolana de Guayana, Tecnica Minera. 1994. 
Lat 4•N to 6•N, long 66°W to 68°W. Scale 1:500,000 (1 inch= 
about 8 miles). Sheet 42 by 27 inches. 

MF-2251. Correlations of subsurface rocks in the Southeast Georgia 
Embayment, U.S. South Atlantic continental shelf, by L. J. 
Poppe, Peter Popenoe, C. W. Poag and B. A. Swift 1994. 
Two sheets. Sheet 1, 43 by 32 inches; sheet 2, 50 1/2 by 28 1/2 
inches. 

MF-2254. WISCONSIN. Temporal variability of shoreline posi
tions and coastal wetlands along lower Green Bay, Oconto and 
Brown counties, Wisconsin, by G. L. Shideler. 1994. Lat 
44•32'30'' to 45\long 86°30' to 88°02'30". Scale 1:24,000 (1 inch 
= 2,000 feet). Sheet 39 by 53 inches (in color). 

MF-2255. HAW All. Bathymetry of the southwest flank of Mauna 
Loa Volcano, Hawaii, by W. W. Chadwick, Jr., Oregon State 
University; J. G. Moore, U.S. Geological Survey; and C. G. 
Fox, National Oceanic and Atmospheric Administration. Pre
pared in cooperation with the U.S. Geological Survey-National 
Oceanic and Atmospheric Administration Joint Office for Map
ping and Research. 1994. Lat 18°30' to 19°18', long 155°54' to 
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156°48'. Scale 1:150,000 (1 inch= about 2.4 miles). Sheet29 by 
34 inches (in color). 

MF-2256. OREGON. Geologic map of the Irish Lake Quadrangle, 
Harney County, south-central Oregon, by D. R. Sherrod and J. 
A. Johnson. 1994. Lat 42.52'30" to 43°, long 118°52'30" to 
119°. Scale 1:24,000 (1 inch =2,000 feet). Sheet32 by44inches. 

MF-2258. ALASKA. Surficial geologic map of the Tyonek B-4 
Quadrangle, south-central Alaska, by L. A. Yehle and H. R. 
Schmoll. 1994. Lat 61 o15' to 61 °30', long 151 °07'30'' to 151 °30'. 
Scale 1:31,680 (1 inch= about 2,650 feet). Sheet 50 by 41 inches. 

MF-2259. MONTANA. Reconnaissance geologic map of the 
Sliderock Mountain area, Sweet Grass and Stillwater counties, 
Montana, by E. A. du Bray, J. E. Elliott, B. S. Van Gosen, E. 
J. LaRock and A. W. West 1994. Lat 45.30' to 45°40', long 
109°50' to 110o. Scale 1:50,000 (1 inch= about 4,200 feet). Sheet 
32 by 34 inches. 

MF-2260. NEVADA. Geologic map of the Monte Cristo Range 
area, Esmeralda and Mineral counties, Nevada, by J. H. Stewart, 
P. C. Kelleher and E. A. Zorich. 1994. Lat 38° to 38°15', long 
117°30' to 118°. Scale 1:62,500 (1 inch= about 1 mile). Sheet37 
by 40 inches. (Accompanied by 15-page text) 

MF-2262. VIRGINIA, WEST VIRGINIA. Sinkholes and karst-re
lated features of the Shenandoah Valley in the Winchester 30' x 
60' Quadrangle, Virginia and West Virginia, by R. C. Orndorff 
and K. E. Goggin. 1994. Lat 39o to 39°30', long 78° to 78°30'. 
Scale 1:100,000 (1 inch = about 1.6 miles). Sheet 32 by 29 inches 
(in color). 

MF-2263-A. Principal reference section for part of the Eocene 
Ghazi j Formation, Abraham MarriMine area, Pir IsmailZiarat coal 
field, Balochistan, Pakistan, by E. A. Johnson, U.S. Geological 
Survey; and I. H. Khan, Geological Survey of Pakistan. Pre
pared in cooperation with the Geological Survey of Pakistan. 
1994. Sheet 56 by 31 inches. 

MF-2263-B. Principal reference section for part of the Eocene 
Ghazij Formation, Shin GhwazhaMine area, Sor Range coal field, 
Balochistan, Pakistan, by E. A. Johnson, U.S. Geological Sur
vey; and I. M. Khan, Geological Survey of Pakistan. Prepared in 
cooperation with the Geological Survey of Pakistan. 1994. Sheet 
54 by 31 inches. 

MF-2263-C. Principal reference section for part of the Eocene 
Ghazij Formation, Gishtari Nala area, Mach coal field, 
Balochistan, Pakistan, by P. D. Warwick, E. A. Johnson, U.S. 
Geological Survey; I. H. Khan, and M. A. Kazim, Geological 
Survey of Pakistan. Prepared in cooperation with the Geological 
Survey of Pakistan. 1994. Sheet 52 by 30 inches. 

MF-2263-D. Principal reference section for part of the Eocene 
Ghazij Formation, Moghal Mine area, Mach coal field, 
Balochistan, Pakistan, by E. A. Johnson, P. D. Warwick, U.S. 
Geological Survey; I. H. Khan, and M. A. Kazim, Geological 
Survey of Pakistan. Prepared in cooperation with the Geological 
Survey of Pakistan. 1994. Sheet 54 by 30 inches. 

MF-2263-E. Principal reference section for part of the Eocene 
Ghazij Formation, Sarawan River area, Johan coal field, 
Balochistan, Pakistan, by E. A. Johnson, P. D. Warwick, U.S. 
Geological Survey; I. H. Khan, A. N. Rana, and M. A. Kazim, 
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Geological Smvey of Pakistan. Prepared in cooperation with the 
Geological Smvey of Pakistan. 1994. Sheet 39 by 54 inches. 

MF-2264-A. MISSOURI. Map showing seismicity and sandblows 
in the vicinity of New Madrid, Missouri, by B. S. Rhea, R. L. 
Wheeler and A. C. Tarr. 1994. Lat 35• to 37•, long 89• to 91 •. 
Scale 1:250,000 (1 inch= about 4 miles). Sheet 51 by 41 inches. 

MF-2264-B. MISSOURI. Map showing large structures interpre
ted from geophysical data in the vicinity ofNew Madrid, Missouri, 
by B. S. Rhea and R. L. Wheeler. 1994. Lat 35• to 37•, long 
89• to 91 •. Scale 1:250,000 (1 inch = about 4 miles). Sheet 46 by 
41 inches (in color). 

MF-2264-C. MISSOURI. Map showing locations of geophysical 
survey and modeling lines in the vicinity ofNew Madrid, Missouri, 
by B. S. Rhea and R. L. Wheeler. 1994. Lat 35• to 37·. long 
89• to 91 •. Scale 1:250,000 (1 inch= about4 miles). Sheet 51 by 
41 inches (in color). 

MF-2264-D. MISSOURI. Map showing structure of the Missis
sippi Valley Graben in the vicinity of New Madrid, Missouri, by 
R. L. Wheeler, B. S. Rhea and R. L. Dart. 1994. Lat 35• to 
37", long 89• to 91 •. Scale 1:250,000 (1 inch= about 4 miles). 
Sheet 56 by 41 inches (in color). 

MF-2264-E. MISSOURI. Map showing surficial and hydrologic 
features in the vicinity of New Madrid, Missouri, by R. L. 
Wheeler and B. S. Rhea. 1994. Lat 35o to 37", long 89• to 91 •. 
Scale 1:250,000 (1 inch= about 4 miles). Sheet 56 by 41 inches 
(in color). 

MF-2265. WASHINGTON. Map showing depth to bedrock of the 
Tacoma and part of the Centralia 30' x 60' quadrangles, Washing
ton, by J. M. Buchanan-Banks and D. S. Collins. 1994. Two 
sheets. Sheet 1, lat47o to4T30', long 122• to 123•. Sheet 1, scale 
1:100,000 (1 inch= about 1.6 miles). Sheet 1, 37 by 52 inches; 
sheet 2, 41 by 25 1/2 inches. 

MF-2266. CALIFORNIA. Logs of trenches across the central part 
of the Fish Lake valley fault zone, Mono County, California, by 
M. C. Reheis. 1994. Sheet 55 by 38 inches. (Accompanied by 
20-page text) 

MF-2267. COLORADO. Geologic map of the Krumbo Reservoir 
Quadrangle, Harney County, southeastern Oregon, by J. A. John
son. 1994. Lat 42°52'30" to 43 0, long us· 45' to U8.52'30". 
Scale 1:24,000 (1 inch = 2,000 feet). Sheet 26 1/2 by 34 inches. 
(Accompanied by 11-page text) 

MF-2269. HAW All. Bathymetry of the west-central slope of the 
Island of Hawaii, by W. W. Chadwick, Jr., J. G. Moore and C. 
G. Fox. 1994. Lat 19.12' to 20", long 155.54' to 156.48'. Scale 
1:150,000 (1 inch= about 2.4 miles). Sheet 30 by 40 inches (in 
color). 

MF-2270. Maps showing platinum-group-element occurrences in 
the conterminous United States, updated as of 1993, by J. A. 
Paterson. 1994. Lat 24• to so·, long 66. to 125•. Scale 
1:7,500,000 (1 inch = about 118 miles). Sheet 34 by 46 inches (in 
color). (Accompanied by 55-page text) 

MF-2271. ALASKA. Oblique maps of Southeastern Alaska, show
ing major mineral localities, by T. R. Alpha and A. B. Ford. 
1994. Two sheets. Sheet 1, 48 by 32 inches; sheet 2, 48 by 25 
inches. 

MF-2272. IDAHO. Geologic and mineral resource potential map 
of the Salmon River and Cove Mountain additions to the Frank 
Church-River of No Return Wilderness, Idaho County, Idaho, by 
K. V. Evans, Karen Lund, G. A. Nowlan and L. E. Esparza. 
1994. Lat 45.15' to 45•30', long U5.22'30" to 116•. Scale 
1:50,000(1 inch=about4,200ft). Sheet57by38inches(incolor). 

MF-2273. SOUTH CAROLINA. Stratigraphic framework for geo
logic and geohydrologic studies of the subsurface Cretaceous 
section near Charleston, South Carolina, by B. G. Campbell and 
G. S. Gohn. 1994. Two sheets. Each sheet 42 by 34 inches. 
(Accompanied by 11-page text) 

MF-2274. MONT ANA. Stratigraphic columns for traverses 
through the lower and middle banded series, Stillwater Complex, 
Stillwater County, Montana, by J. A. Peterson, M. L. Zientek 
and R. W. Cooper. 1995. Two sheets. Each sheet 34 by 51 
inches. 

MF-2275. KENTUCKY. Revised correlation chart of coal beds, 
coal zones, and key stratigraphic units in the Pennsylvanian rocks 
of eastern Kentucky, by C. L. RiceandJ. K. Kiett 1994. Sheet 
41 by 40 inches. 

HYDROLOGIC INVESTIGATIONS ATLASES 

Multicolored or black and white maps on topographic or planimetric bases 
presenting a wide range of geohydrologic data; both regular and irregular 
areas. 

HA-0722-F. KANSAS. Geohydrologic systems in Kansas; physi
cal framework of the lower aquifer unit in the Western Interior 
Plains aquifer system, by C. V. Hansen, Brigham Young Univer
sity; J. M. Spinazola, U.S. Geological Smvey; and R. J. Wolf, 
Ricks College, Rexburg, Idaho. 1994. Two sheets. Lat 37° to 

40•,1ong 95° to 102·. Sheet 1, scales 1:1,000,000 (1 inch= about 
16 miles) and 1:3,000,000 (1 inch= about48 miles); sheet2, scale 
1:1,000,000 (1 inch= about 16 miles). Sheet 1, 50 by 41 inches; 
sheet 2, 42 by 36 inches (all in color). 

HA-0726. CALIFORNIA, NEVADA. Surface-water hydrology of 
Honey Lake valley, Lassen County, California, and Washoe 
County, Nevada, by G. L. Rockwell. Prepared in cooperation 
with the California Department of Water Resources and the Ne
vada Division of Water Resources. 1993. Two sheets. Sheet 1, 
lat40• to40.30', long U9o45' to 120.45'. Sheet 1, scale 1:100,000 
(1 inch= about 1.6 miles). Sheet 1, 45 by 34 inches; sheet 2, 42 
by 27 inches (all in color). (Supersedes Open-ftle report 90-177 .) 

HA-0727. CALIFORNIA. Deuterium content of water from wells 
and perennial springs, southeastern California, by J. D. Gleason, 
Guida Veronda, G. I. Smith, Irving Friedman and P. M. Martin. 
1994. Lat33• to 37•, long us· to U9·. Scale·l:l,OOO,OOO (1 inch 
=about 16 miles). Sheet 35 by 48 inches (in color). (Supersedes 
Open-file report 91-470.) 
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ARTICLES AND REPORTS 

Articles by U.S. Geological Swvey personnel in non-U.S. Geological SuiVey 
publications that came to our attention in 1994. Non-U.S. Geological SuiVey 
personnel who share authorship in articles with U.S. Geological SuiVey 
personnel are indicated by an asterisk (*) immediately following the name. 
These publications are not available from the U.S. Geological Survey. 

OP-1. R. E. Abercrombie* and J. J. Mori. CALIFORNIA. 
Local observations of the onset of a large earthquake; 28 June 1992 
Landers, California. Bulletin of the Seismological Society of 
America, in The 1992 Landers, California, earthquake sequence. 
(C. A. Langston, editor). v. 84, no. 3, June 1994. p. 725-734. 

OP-2. G. V. Albino. NEVADA. Geology and lithogeochemistry 
of the Ren gold prospect, Elko County, Nevada; the role of rock 
sampling in exploration for deep carlin-type deposits. Journal of 
Geochemical Exploration. v. 51, no. 1, April1994. p. 37-58. 

OP-3. G. V. Albino and C. I. Boyer*. NEVADA. Lithologic 
and structural setting of gold deposits of the Santa Fe District, 
Mineral County, Nevada, in Geological Society of Nevada; pro
ceedings volume; Walker Lane symposium; Structure, tectonics & 
mineralization of the Walker Lane. (S. D. Craigg, editor). Reno, 
NV: Geological Society of Nevada, Apri124, 1992. p. 187-211. 

OP-4. R. B. Alexander, R. A. Smith and G. E. Schwarz. Cor
rection of stream quality trends for the effects of laboratory mea
surement bias. Water Resources Research. v. 29, no. 11, 
November 1993. p. 3821-3833. 

OP-5. J. E. Almendinger. The travel-time ellipse; an approximate 
zone of transport. Journal of Hydrology. v. 161, no. 1-4, Sep
tember 1994. p. 365-373. 

OP-6. C. J. Ammon*, Thome Lay*, A. A. Velasco* and J. E. 
Vidale. Routine estimation of earthquake source complexity; the 
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America, Southeastern Section, 43rd annual meeting. v. 26, no. 
4, March 1994. p. 2. 

OP-994. 0. J. Anderson*, S. G. Lucas* and C. H. Maxwell. 
NEW MEXICO. Morrison Formation subdivisions, Northwest 
New Mexico; a reassessment [abstr.] New Mexico Geology, in 
New Mexico Geological Society annual spring meeting. v. 15, 
no. 3, August 1993. p. 71-72. 

OP-995. R. E. Anderson. NEVADA, ARIZONA. Tectonic sig
nificance of a Miocene dike swarm and its post-emplacement 
vertical and meridional collapse, Lake Mead area, Nevada, Ari
zona [abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, 89th annual Cordille
ran Section meeting and 46th annual Rocky Mountain Section 
meeting. v. 25, no. 5, April1993. p. 3. 

OP-996. R. E. Anderson and T. P. Barnhard. ARIZONA, NE
VADA. Relationship between Miocene plutonism, uplift, and 
extension, Lake Mead area, northwestemmost Arizona and adja
cent Nevada [ abstr.] Abstracts with Programs- Geological Society 
of America, in Geological Society of America, 1991 annual meet
ing. v. 23, no. 6, 1991. p. 245. 

OP-997. R. G. Anderson*, D. M. Miller and R. M. Tosdal. 
Jurassic magmatism and tectonics in the western North America 
Cordillera [abstr.], in Carboniferous to Jurassic Pangea, first inter-
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national symposium; program and abstracts. (Benoit Beauchamp, 
chairperson and others). Calgary, AB: Canadian Society of Petro
leum Geologists, August 1993. p. 4. 

OP-998. R. R. Anderson*, B. J. Witzke, E. M. Shoemaker, D. 
J. Roddy* and J. B. Hartung*. IOWA. Research core drilling 
in the Manson impact structure; preliminary descriptions of litho
logic units [abstr.] Abstracts with Programs- Geological Society 
of America, in Geological Society of America, 1993 annual meet
ing. v. 25, no. 6, October 1993. p. 222. 

OP-999. S. R. Anderson and R. C. Bartholomay. IDAHO. Use 
of natural gamma logs correlated to potassium-oxide content in 
determining the stratigraphy of basalt and sediment at the Idaho 
National Engineering Laboratory [ abstr.] Abstracts with Programs 
-Geological Society of America, in Geological Society of Amer
ica, Rocky Mountain Section, 43rd annual meeting. v. 22, no. 6, 
April1990. p. 1-2. 

OP-1000. A. V. Applegate*, G. 0. Winston* andJ. G. Palacas. 
FLORIDA. Subdivision and regional stratigraphy of the pre
Punta Gorda rocks, lowermost Cretaceous-Jurassic(?) in Florida 
[abstr.] Memoir- Miami Geological Society, in Symposium on 
South Florida geology. (F. J. Maurrasse, editor). 3, December 
1987. p. 5. 

OP-1001. T. R. Armstrong. VERMONT. Lithodemic relation
ships within the Barnard "Volcanics" of Vermont; an evaluation 
ofU-Pb ages [abstr.] Abstracts with Programs -Geological Society 
of America, in Geological Society of America, Northeastern Sec
tion, 29th annual meeting. v. 26, no. 3, March 1994. p. 3. 

OP-1002. T. R. Armstrong and N. M. Ratcliffe. Geologic map
ping and petrologic methods for the analysis of Acadian mantled
gneiss domes of western New England [abstr.] Abstracts with 
Programs- Geological Society of America, in Geological Society 
of America, Southeastern Section, 43rd annual meeting. v. 26, 
no. 4, March 1994. p. 2. 

OP-1003. J. G. Arth and R. A. Ayuso. Nd isotopic composition 
of Acadian plutons of northern New England [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 1993 annual meeting. v. 25, no. 6, October 
1993. p. 41. 

OP-1004. M. A. Arthur* and W. E. Dean. Organic carbon sedi
mentation and preservation patterns in modern oxygen-deficient 
environments; is the present an analogue for the past? [abstr.] 
Annual Meeting Abstracts - American Association of Petroleum 
Geologists and Society of Economic Paleontologists and Mineral
ogists, in AAPG annual convention. 1994, 1994. p. 95. 

OP-1005. M. A. Arthur*, Kirsten Laarkamp*, W. E. Dean, C. 
R. Glenn* and R. A. Jahnke*. The modem Peru margin; or
ganic carbon sedimentation and preservation patterns [abstr.] Ab
stracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 239. 

OP-1006. M. A. Arthur*, B. B. Sageman*, Jonathan Rich, W. 
E. Dean*, C. E. Savrda*, T. J. Bralower* and M. Leckie*. 
Cyclostratigraphy of the Cenomanian-Turonian Bridge Creek 
Limestone Member of the Greenhouse Formation in the U.S. 
Western Interior [abstr.] Annual Meeting Abstracts - American 
Association of Petroleum Geologists and Society of Economic 
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Paleontologists and Mineralogists, in AAPG annual convention. 
1994, 1994. p. 95-96. 

OP-1007. S. R. Ash* andR. J. Litwin. On the widespread occur
rence of amber in the Upper Triassic Chinle Formation, Southwest
em United States [abstr.] Abstracts with Programs- Geological 
Society of America, in Geological Society of America, Rocky 
Mountain Section; abstracts with programs. (J. W. Geissman, 
chairperson and others). v. 23, no. 4, April1991. p. 3. 

OP-1008. S. A. Asher-Bolinder and R. A. Zielinski. COLO
RADO. Irrigation leaches uranium from soils and shales and 
concentrates it in Arkansas Valley waters of southeastern Colorado 
[abstr.] Annual Meeting Abstracts - American Association of 
Petroleum Geologists and Society of Economic Paleontologists 
and Mineralogists, in AAPG annual convention. 1994, 1994. p. 
96. 

OP-1009. Moses. Attrep, Jr.*, C. J. Orth*, L. R. Quintana*, C. 
S. Shoemaker, E. M. Shoemaker and S. R. Taylor*. Chemical 
fractionation of siderophile elements in impactites from Australian 
meteorite craters [abstr.] Abstracts of Papers Submitted to the 
Lunar and Planetary Science Conference, in Abstracts of papers 
submitted to the Twenty-second lunar and planetary science con
ference. 22, 1991. p. 39-40. 

OP-1010. W. M. Aubrey. UTAH. Early Cretaceous sedimenta
tion and lithospheric deformation in the foreland of the Sevier 
thrust belt, UT [abstr.] Annual Meeting Abstracts - American 
Association of Petroleum Geologists and Society of Economic 
Paleontologists and Mineralogists, in AAPG annual convention. 
1994, 1994. p. 96. 

OP-1011. C. R. Bacon, S. H. Gunn, M. A. Lanphere and J. L. 
Wooden. OREGON. Multiple isotopic components in Quater
nary volcanic rocks, Crater Lake, Oregon [abstr.] Eos, Transac
tions, American Geophysical Union, in AGU 1993 fall meeting. 
v. 74, no. 43, Suppl. October 26, 1993. p. 673-674. 

OP-1012. M. J. Baedecker, J. M. Fischer, I. M. Cozzarelli, C. 
S. Phinney and A. L. Baehr. Hydrogeologic controls on the dis
tribution of hydrocarbons in a sand and gravel aquifer [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1991 annual meeting. v. 23, no. 
6, 1991. p. 244. 

OP-1013. M. M. Ball, R. G. Martin, Jim Leinback and D. J. 
Taylor. FLORIDA. Reflection seismic measurements on the 
western Florida shelf [ abstr.] Memoir- Miami Geological Society, 
in Symposium on South Florida geology. (F. J. Maurrasse, edi
tor). 3, December 1987. p. 5-6. 

OP-1014. Viki Bankey, R. W. Saltus and V. J. Grauch. Mag
netic, gravity, and basin depth maps of the eastern Great Basin area 
of Nevada, Utah, Idaho, and Arizona [abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, Cordilleran Section, 90th annual meeting. v. 26, no. 2, 
February 1994. p. 36. 

OP-1015. N. G. Banks, V. M. Calvache*, B. Pulgarin*, A. H. 
Cepeda*, E. A. Alvarado*, M. Hall* and A. P. Acevedo*. 
Stratigraphy and C-14 chronology of Recent deposits from Gal eras 
Volcano, Colombia [abstr.] Eos, Transactions, American Geo
physical Union, in AGU 1990 spring meeting. v. 71, no. 17, 
April24, 1990. p. 649. 

OP-1016. K. E. Bargar and T. E. Keith. OREGON. Hydrother
mal zeolite mineralization in the Oregon Cascade Range [abstr.] 
International Conference on the Occurrence, Properties, and Utili
zation ofNaturalZeolites, in Zeolite '93; Program and abstracts of 
the 4th international conference on the Occurrence, properties, and 
utilization of natural zeolites. (D. W. Ming, editor and others). 
1993, June 28, 1993. p. 41-42. 

OP-1017. C. G. Barnes*, M. M. Donato and S. L. Tomlinson*. 
OREGON, CALIFORNIA. Correlation of the Applegate Group 
in the Oregon Klamath Mountains with terranes of the western 
Paleozoic and Triassic belt in California [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 89th annual Cordilleran Section meeting and 46th 
annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 6. 

OP-1018. P. W. Barnes, Michael McCormick* and D. E. Guy, 
Jr.*. OHIO. Quantity and fate of sediment in Lake Erie coastal 
ice in Ohio, 1993 [abstr.] Abstracts with Programs- Geological 
Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 66-67. 

OP-1019. T. P. Barnhard and R. E. Anderson. NEVADA, ARI
ZONA. Tectonic significance of dike orientations in the Lake 
Mead areaofNevada and Arizona [ abstr.] Abstracts with Programs 
- Geological Society of America, in Geological Society of Amer
ica, 1991 annual meeting. v. 23, no. 6, 1991. p. 233. 

OP-1020. J. A. Barron. CALIFORNIA. Improved diatom corre
lation of the Miocene Monterey Formation of Southern California; 
tectonic implications [ abstr.] Abstracts with Programs -Geological 
Society of America, in Geological Society of America, Cordilleran 
Section, 90th annual meeting. v. 26, no. 2, February 1994. p. 
36. 

OP-1021. A. P. Barth*, D. L. Dawson*, J. L. Wooden and R. 
M. Tosdal. CALIFORNIA. Extraordinarily high temperature 
gneisses from the western San Gabriel Mountains; origin and 
implications for San Gabriel Terrane [abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, Cordilleran Section, 90th annual meeting. v. 26, no. 2, 
February 1994. p. 37. 

OP-1022. A. P. Barth*, P. L. Ehlig* andJ. L. Wooden~ CALI
FORNIA. Geology of 1.7 Ga (?) Baldwin Gneiss in the Baldwin 
Lake type area, San Bernardino Mountains, Southern California 
[ abstr.] Abstracts ·with Programs -Geological Society of America, 
in Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky MoUntain Section meeting. v. 25, 
no. 5, Apri11993. p. 6-7. 

OP-1023. A. P. Barth*,R. M. TosdalandJ. L. Wooden. CAL
IFORNIA. Pb and Sr isotopic constraints on lithospheric magma 
sources during Mesozoic continental margin arc initiation, South
em California [abstr.] Abstracts with Programs- Geological·Soci
ety of America, in Geological Society of America, 89th annual 
Cordilleran Section meeting and 46th annual Rocky Mountain 
Section meeting. v. 25, no. 5, April1993. p. 6. 

OP-1024. J. R. Bartolino. TEXAS. Radon-222 in the groundwa
ter surrounding the Anton Lake basin, Hockley County, southern 
High Plains of Texas [abstr.], in Twichell hydrology symposium; 
honoring Trigg Twichell, past district chief, U.S. Geological Sur
vey, Texas District, in his ninetieth year. (American Water Re-



sources Association, Texas Section). Fort Worth, TX: Am. Water 
Resour. Assoc., Tex. State Sect 1991. p. 65. 

OP-1025. J. R. Bartolino. TEXAS. Nutrients, trace elements, 
and pesticides in ground water of the Seymour Aquifer, north-cen
tral Texas [abstr.], in Man's effect on hydrologic systems. (E. L. 
Kuniansky, chairperson). Austin, TX: Balcones Research Center, 
1993. p. 38. 

OP-1026. C. C. Barton. NEW HAMPSHIRE. Characterizing 
fractures in crystalline bedrock for ground-water hydrology studies 
at Mirror Lake, Grafton County, New Hampshire [ abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 1993 annual meeting. v. 25, no. 6, October 
1993. p. 425. 

OP-1027. C. C. Barton. Fractal scaling and fluid flow in fracture 
networks in rock [abstr.] Abstracts with Programs -Geological 
Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 250. 

OP-1028. C. C. Barton. Fractal size and spatial distribution of 
hydrocarbon accumulations; implications for resource assessment 
and exploration strategies [abstr.] Annual Meeting Abstracts -
American Association of Petroieum Geologists and Society of 
Economic Paleontologists and Mineralogists, in AAPG annual 
convention. 1994, 1994. p. 100. 

OP-1029. C. C. Barton and Massimo Cortini*. Nonlinear fore
casting of inflation-deflation patterns of an active caldera (Campi 
Flegrei, Italy) [abstr.] Eos, Transactions, American Geophysical 
Union, in AGU 1993 fall meeting. v. 74, no. 43, Suppl. October 
26, 1993. p. 66. 

OP-1030. P. B. Barton and 1-Ming Chou. Evaluation of the role 
of C02 in modifying pressure estimates for epithermal ores from 
fluid-inclusion homogenization temperatures [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 1991 annual meeting. v. 23, no. 6, 1991. p. 
229. 

OP-1031. A. T. Basilevsky* and G. G. Schaber. Cleopatra Cra
ter on Venus; happy solution of the volcanic vs. impact crater 
controversy [abstr.] Abstracts of Papers Submitted to the Lunar 
and Planetary Science Conference, in Abstracts of papers submit
ted to the Twenty-second lunar and planetary science conference. 
22, 1991. p. 59-60. 

OP-1032. R. M. Batson and J. F. Russell. Naming the newly 
found landforms on Venus [abstr.] Abstracts of Papers Submitted 
to the Lunar and Planetary Science Conference, in Abstracts of 
papers submitted to the Twenty-second lunar and planetary science 
conference. 22, 1991. p. 65-66. 

OP-1033. J. S. Baum, W. F. Falls and L. E. Edwards. SOUTH 
CAROLINA, GEORGIA. Sedimentological techniques applied 
to the hydrology of the Atlantic Coastal Plain in South Carolina 
and Georgia near the Savannah River Site [ abstr.] Annual Meeting 
Abstracts - American Association of Petroleum Geologists and 
Society of Economic Paleontologists and Mineralogists, in AAPG 
annual convention. 1994, 1994. p. 101. 

OP-1034. J. S. Baum, K. W. McFadden, N. M. Flexner, L. G. 
Harrelson and C. T. West SOUTH CAROLINA, GEORGIA. 
Management of geohydrologic data using a geographic informa
tion system for a three-dimensional ground-water flow model of 
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the Savannah River site area, South Carolina and Georgia [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, Southeastern Section, 43rd annual 
meeting. v. 26, no. 4, March 1994. p. 3. 

OP-1035. M. E. Baxter*, R. B. Blodgett and Jed Day*. 
Biostratigraphy, phylogeny, and paleobiogeographic distribution 
of the subfamily Hadrorhynchiinae, family Unncinulidae 
(Rhynchonellida, Brachiopoda) [abstr.] Abstracts with Programs
Geological Society of America, in Geological Society of America, 
89th annual Cordilleran Section meeting and 46th annual Rocky 
Mountain Section meeting. v. 25, no. 5, April1993. p. 7. 

OP-1036. Sarah Beanland* and M. M. Clark. CALIFORNIA. 
Late Quaternary history of the Owens Valley fault zone, eastern 
California, and surface rupture associated with the 1872 earth
quake [abstr.] Abstracts with Programs -Geological Society of 
America, in Geological Society of America, 89th annual Cordille
ran Section meeting and 46th annual Rocky Mountain Section 
meeting. v. 25, no. 5, April1993. p. 7. 

OP-1037. L. S. Beard. NEVADA. Contrastingstructuralgeome
tries along the Lake Mead shear zone in the Virgin and South 
Virgin Mountains, Nevada [abstr.] Abstracts with Programs -
Geological Society of America, in Geological Society of America, 
1991 annual meeting. v. 23, no. 6, 1991. p. 234. 

OP-1038. L. S. Beard. NEVADA. Kinematics and timing ofleft
slip faulting on the eastern Lake Mead fault system [abstr.] Ab
stracts with Programs - Geological Society of America, in 
Geological Society of America, Cordilleran Section, 90th annual 
meeting. v. 26, no. 2, February 1994. p. 37. 

OP-1039. L. S. Beard and Sonja Ward*. NEVADA, ARIZONA. 
Tertiary sedimentation along the Lake Mead fault system, Virgin 
Mountains, Nevada-Arizona [abstr.] Abstracts with Programs -
Geological Society of America, in Geological Society of America, 
89th annual Cordilleran Section meeting and 46th annual Rocky 
Mountain Section meeting. v. 25, no. 5, April1993. p. 8. 

OP-1040. B. C. Beaudoin*, N. I. Christensen*, G. S. Fuis, W. 
J. Lutter, W. D. Mooney, T. E. Moore and W. J. Nokleberg. 
ALASKA. TACT refraction/wide-angle reflection profiling of the 
Yukon-Tanana Uplands, East-Central Alaska [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 89th annual Cordilleran Section meeting and 
46th annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 7. 

OP-1041. H. E. Belkin. ALASKA. Fluid inclusion systematics 
of epithermal mercury-antimony mineralization, Southwestern 
Alaska, USA [abstr.] ArchiwumMineralogiczne, in ECROFI Xll, 
Twelfth biennial symposium; European current research on fluid 
inclusions; abstracts. (A. Kozlowski, editor). v. 49, no. 1, 
1993. p. 25-26. 

OP-1042. H. E. Belkin, Giuseppe Cavarretta* and Francesca 
Tecce*. Multi phase holocrystalline silicate-melt inclusions in leu
cite-bearing nodules form Colli Albani Volcano, Latium, Italy 
[abstr.] Program and Abstracts; Biennial Pan-American Confer
ence on Research on Fluid Inclusions, in Fourth biennial Pan
American conference on Research on fluid inclusions; program 
and abstracts. 4, 1992. p. 13. 
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OP-1043. M. J. Belton*, J. W. Head*, C. R. Chapman*, K. P. 
Klaasen*, C. D. Anger*, M. H. Carr, A. S. McEwen, C. M. 
Pieters*, M. E. Davies*, Ronald Greeley*, Richard Greenberg*, 
Gerhard Neukum*, C. B. Pilcher*, Joseph Veverka*, F. P. 
Fanale*, A. P. Ingersoll*, J. Pollack*, P. J. Gierasch*, David 
Morrison*, Brian Paczkowski*, W. Cunningham* and E. M. de 
Jong*. The Galileo Solid State Imaging Experiment and perfor
mance of the camera at Earth-Moon encounter [abstr.] Abstracts 
of Papers Submitted to the Lunar and Planetary Science Confer
ence, in Abstracts of papers submitted to the Twenty-second lunar 
and planetary science conference. 22, 1991. p. 83-84. 

OP-1044. Gerardo Benito* and J. E. O'Connor. Hydraulics and 
geomorphic features of late Pleistocene Missoula flooding in the 
Columbia River gorge [ abstr.] Abstracts with Programs - Geologi
cal Society of America, in Geological Society of America, 1991 
annual meeting. v. 23, no. 6, 1991. p. 207. 

OP-1045. H. M. Benz and George Zandt*. CALIFORNIA. 
Lithospheric structure of Northern California [abstr.] Eos, Trans
actions, American Geophysical Union, in AGU 1993 fall meeting. 
v. 74, no. 43, Suppl. October 26, 1993. p. 64. 

OP-1046. K. K. Beratan* and J. E. Nielson. CALIFORNIA. 
Evidence for late movement on the Whipple detachment fault, 
southeastern California [abstr.] Abstracts with Programs- Geolo
gical Society of America, in Geological Society of America, 89th 
annual Cordilleran Section meeting and 46th annual Rocky Moun
tain Section meeting. v. 25, no. 5, April1993. p. 8-9. 

OP-1047. R. L. Bemknopf, R. K. Mark, Geoffrey Phelps, R. J. 
Pike and J. C. Tinsley. Hazard of earthquake induced liquefac
tion modeled from earth-science data in a Geographic Information 
System (GIS) [abstr.] Eos, Transactions, American Geophysical 
Union, in AGU 1993 fall meeting. v. 74, no. 43, Suppl. October 
26, 1993. p. 433. 

OP-1048. R. L. Bemknopf, D. R. Soller, J. F. Sutter and R. H. 
Campbell. Regional geologic information and environmental risk 
analysis [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 292. 

OP-1049. G. H. Billingsley, K. J. Wenrich and Bruce Black
erby*. ARIZONA. Late Tertiary and Quaternary landscape de
velopment in the western Grand Canyon and western Arizona strip 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, April1993. p. 9. 

OP-1050. N. L. Blair and C. J. Manson*. Need for a national 
geologic mapping index database [ abstr.] Abstracts with Programs 
- Geological Society of America, in Geological Society of Amer
ica, 1993 annual meeting. v. 25, no. 6, October 1993. p. 313. 

OP-1051. B. M. Blake, Jr.* and W. H. Gillespie. WEST VIR
GINIA. Paleobotanical investigations across the Lower-Middle 
Pennsylvanian series boundary in southern West Virginia [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, Southeastern Section, 43rd annual 
meeting. v. 26, no. 4, March 1994. p. 4. 

OP-1052. M. C. Blake, Jr.*, B. F. Cox and D. H. Sorg. CALI
FORNIA. Pre-metamorphic thrust faults and post-metamorphic 

melange zones in the Franciscan Complex, northern Diablo Range, 
California [abstr.] Abstracts with Programs- Geological Society 
of America, in Geological Society of America, Cordilleran Section, 
90th annual meeting. v. 26, no. 2, February 1994. p. 38. 

OP-1053. M. C. Blake, Jr., A. S. Jayko, D. L. Jones* and D. C. 
Engebretson*. CALIFORNIA. The Yolla Bolly Junction 
revisited [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, 89th annual Cordille
ran Section meeting and 46th annual Rocky Mountain Section 
meeting. v. 25, no. 5, Apri11993. p. 10. 

OP-1054. R. J. Blakely, M. H. Beeson*, I. P. Madin*. T. J. 
Popowski*, R. E. Wells and T. S. Yelin. OREGON, WASH
INGTON. Tectonic implications of a high-resolution aer
omagnetic survey of the Portland Basin, Oregon and Washington 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, April1993. p. 11. 

OP-1055. R. J. Blakely, R. C. Jachens and J. P. Calzia. CALI
FORNIA. Regional aspects of the Death Valley extended terrane 
based on new gravity and magnetic compilations [ abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, Cordilleran Section, 90th annual meeting. v. 
26, no. 2, February 1994. p. 38-39. 

OP-1056. H. R. Blank, Jr. NEVADA. Rifting and magmatism in 
E. central Nevada; insights from gravity and magnetic data [ abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, Cordilleran Section, 90th annual 
meeting. v. 26, no. 2, February 1994. p. 39. 

OP-1057. M. L. Blanpied, B. D. Kilgore and J. H. Dieterich. 
Frictional slip of bare granite at elevated temperatures [ abstr.] Eos, 
Transactions, American Geophysical Union, in AGU 1993 fall 
meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 569. 

OP-1058. C. D. Blome, H. C. Brooks*, J. G. Evans and M. K. 
Nestell*. OREGON, IDAHO. The Weatherby Formation and its 
inliers of ophiolitic melange link the Baker and Olds Ferry terranes, 
Blue Mountains, Oregon and Idaho [abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, Cordilleran Section, 90th annual meeting. v. 26, no. 2, 
February 1994. p. 39. 

OP-1059. C. D. Blome and K. M. Reed*. NEVADA. Quinn 
River Formation, Black Rock Terrane, northern Nevada; new 
Permian and Triassic radiolarian data [abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, 89th annual Cordilleran Section meeting and 46th annual 
Rocky Mountain Section meeting. v. 25, no. 5, April1993. p. 
11. 

OP-1060. A. E. Blum, A. F. White, T. D. Bullen, M .. S. 
Schulz and M. C. Larsen. PUERTO RICO. Chemical weather
ing of silicate minerals in a mountainous, tropical, rain forest, 
Puerto Rico [abstr.] Abstracts with Programs- Geological Society 
of America, in Geological Society of America, 1993 annual meet
ing. v. 25, no. 6, October 1993. p. 255. 

OP-1061. P. A. Bodin* and J. S. Gomberg. Estimates of dy
namic strain transients at seismogenic depths from distant earth
quakes [abstr.] Eos, Transactions, American Geophysical Union, 



in AGU 1993 spring meeting. v. 74, no. 16, Suppl. May 1993. 
p. 318. 

OP-1062. K G. Bohannon, Tom Parsons and K L. Christiansen. 
The contribution of oceanic and continental plate interaction to 
post 30 Ma deformation of western North America [abstr.] Ab
stracts with Programs -Geological Society of America, in Geolo
gical Society of America, Cordilleran Section, 90th annual 
meeting. v. 26, no. 2, February 1994. p. 40. 

OP-1063. J. K. Bohlke and J. J. Irwin*. NEW MEXICO. Brine 
history indicated by argon, krypton, chlorine, bromine, and iodine 
analyses of fluid inclusions from the Hansonburg MVT deposits, 
New Mexico [ abstr.] Abstracts with Programs- Geological Society 
of America, in Geological Society of America, 1991 annual meet
ing. v. 23, no. 6, 1991. p. 173. 

OP-1064. B. F. Bohor and W. J. Betterton. Mineralogy of the 
K!f boundary in a deep-sea core; DSDP 596 [ abstr.] Abstracts of 
Papers Submitted to the Lunar and Planetary Science Conference, 
in Abstracts of papers submitted to the Twenty-second lunar and 
planetary science conference. 22, 1991. p. 119-120. 

OP-1065. B. F. Bohor, T. E. Krogh* and S. L. Kamo*. U-Pb 
isotopic ages of the K!f impact event and its target rocks from 
shocked zircons [abstr.] Meteoritics, in 55th annual meeting, Me
teoritical Society. v. 27, no. 3, July 1992. p. 205. 

OP-1 066. Omelia Bonamassa* and J. E. Vidale. Variations in site 
effects across a very dense array [abstr.] Seismological Research 
Letters, in 87th annual meeting of the Seismological Society of 
America; abstracts. v. 63, no. 1, March 1992. p. 40. 

OP-1067. C. W. Boning. U.S. Geological Survey data collection 
and analysis in response to the 1993 Mississippi River floods 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1993 fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 
61. 

OP-1068. C. W. Boning, Charles Parrett and N. B. Melcher. 
Stage and discharge characteristics of the upper Mississippi River 
floods of 1993 [abstr.] Eos, Transactions, American Geophysical 
Union, in AGU 1993 fall meeting. v. 74, no. 43, Suppl. October 
26, 1993. p. 62. 

OP-1069. J. S. Booth, W. J. Winters and W. P. Dillon. The 
base of the gas hydrate zone; a perpetrator of geologic processes 
on outer continental margins [abstr.] Abstracts with Programs -
Geological Society of America, in Geological Society of America, 
1993 annual meeting. v. 25, no. 6, October 1993. p. 181. 

OP-1070. J. S. Booth, W. J. Winters and W. P. Dillon. Con
centrated marine gas hydrate deposits; laboratory simulations seek 
explanations of their origin and methods of resource analysis 
[abstr.] AAPG Bulletin, in AAPG Eastern Section meeting; ab
stracts. v. 78, no. 8, August 1994. p. 1328. 

OP-1071. R. D. Borcherdt, M. J. Johnston, C. M. Dietel and G. 
N. Glassmoyer. CALIFORNIA. Near-field strain and accelera
tion for a magnitude 4.7 earthquake near Parkfield, California 
[abstr.] Seismological Research Letters, in Seismological Society 
of America, 88th annual meeting. (D. E. Byrne, chairperson and 
others). v. 64, no. 1, March 1993. p. 20. 

OP-1072. J. W. Borchers, S. H. Hickman and G. J. Nimz*. 
CALIFORNIA. In-situ stress and ground-water flow in fractured 
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granite at Wawona, Yosemite National Park, California; a model 
for the west-central Sierra Nevada [abstr.] Eos, Transactions, 
American Geophysical Union, in AGU 1993 fall meeting. v." 74, 
no. 43, SuppL October 26, 1993. p. 581. 

OP-1073. J. W. Borchers, R. H. Morin and S. H. Hickman. 
CALIFORNIA. Characterization of fractures in granitic rocks at 
Wawona, Yosemite National Park, California; a comparison of 
borehole geophysical and downhole visualization tools [abstr.] 
Eos, Transactions, American Geophysical Union, in AGU 1993 
fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 567. 

OP-1074. N. H. Bostick. Vitrinite reflectance; to increase the 
value in exploration, consider special sampling, give sample back
ground to the analyst, and ask for information, not just numbers 
[abstr.] Annual Meeting Abstracts - American Association of 
Petroleum Geologists and Society of Economic Paleontologists 
and Mineralogists, in AAPG annual convention. 1994, 1994. p. 
107. 

OP-1075. M. H. Bothner, R. P. Signell, C. M. Parmenter, R. 
R. Rendigs and Bradford Butman. MASSACHUSETTS. The 
influence of storms on sediment resuspension in western Massa
chusetts Bay; implications for pollutant transport [ abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 1993 annual meeting. v. 25, no. 6, October 
1993. p. 127-128. 

OP-1076. J. D. Bott*, I. G. Wong* and C. J. Langer. COLO
RADO. The 1986 Crested Butte earthquake swarm; a model for 
contemporary seismogenesis in Colorado [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 89th annual Cordilleran Section meeting and 46th 
annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 12. 

OP-1077. F. Bou-Rabee* and R. J. Blakely. Structural setting of 
Kuwait based on analysis of gravity and subsurface information 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1993 fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 
549. 

OP-1078. T. M. Bown, J. G. Fleagle*, K. E. Reed* and M. T. 
Dozo*. The Eocene-Miocene geology of Cabeza Blanca; a verte
brate fossil locality in southeast Chubut Province, Argentina 
[abstr.] Journal of Vertebrate Paleontology, in Society of Verte
brate Paleontology fifty-third annual meeting. (R. L. Cifelli, ed
itor and others). v. 13,no. 3,Suppl. September23,1993. p. 27. 

OP-1079. T. M. Bown and J. F. Genise*. Nest architecture of 
Eocene-Oligocene termites, Fayum Depression, Egypt, and the 
evolution of termite behavior [abstr.] Abstracts with Programs
Geological Society of America, in Geological Society of America, 
89th annual Cordilleran Section meeting and 46th annual Rocky 
Mountain Section meeting. v. 25, no. 5, April1993. p. 12. 

OP-1080. T. M. Bown and J. F. Genise*. Fossil nests and gal
lery systems of termites (lsoptera) and ants (Formicidae) from the 
early Miocene of southern Ethiopia and the late Miocene of Abu 
Dhabi Emirate, U.A.E. [abstr.] Abstracts with Programs- Geolo
gical Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 58. 

OP-1081. T. M. Bown, K. D. Rose* and D. K. Anderson*. 
Character evolution and the nature of some replacement faunas of 
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Tertiary mammals of North and South America [abstr.] Journal of 
Vertebrate Paleontology, in Society of Vertebrate Paleontology 
fifty-third annual meeting. (R. L. Cifelli, editor and others). v. 
13, no. 3, Suppl. September 23, 1993. p. 27. 

OP-1082. S. E. Box and J. L. Wooden. WASHINGTON. New 
age data on Kettle and Okanogan dome detachments, northeastern 
Washington [ abstr.] Abstracts with Pro grams - Geological Society 
of America, in Geological Society of America, Cordilleran Section, 
90th annual meeting. v. 26, no. 2, February 1994. p. 40. 

OP-1083. T. J. Bralower*, F. E. Hutson*, Paul Mann*, M. A. 
Iturralde-Vinent*, P. R. Renne* and W. V. Sliter. Tectonics of 
oblique arc-continent collision in western Cuba; 1, Stratigraphic 
constraints [abstr.] Eos, Transactions, American Geophysical 
Union, inAGU 1993 fall meeting. v. 74, no. 43, Suppl. October 
26, 1993. p. 546. 

OP-1084. R. L. Brenner* and J. A. Peterson. Cyclic sedimenta
tion in Jurassic sequences, northern portion of the Western Interior, 
USA [ abstr.] Annual Meeting Abstracts- American Association of 
Petroleum Geologists and Society of Economic Paleontologists 
and Mineralogists, in AAPG annual convention. 1994, 1994. p. 
110. 

OP-1 085. Robin Brett. The Cretaceous-Tertiary extinction; a lethal 
mechanism involving anhydrite target rocks [abstr.] Program with 
Abstracts -Geological Association of Canada; Mineralogical As
sociation of Canada; Canadian Geophysical Union, Joint Annual 
Meeting, in Joint meeting; Geological Association of Canada; 
Mineralogical Association of Canada-Reunion annuelle con
jointe; Association geologique du Canada; Association 
mineralogique du Canada. (18), 1993. p. 12. 

OP-1086. D. A. Brew. ALASKA. Geology, tectonics, and 
metallogeny of Southeastern Alaska and adjacent parts of the 
Pacific Ocean rim [abstr.] Abstracts with Programs- Geological 
Society of America, in Geological Society of America, 1991 
annual meeting. v. 23, no. 6, 1991. p. 218. 

OP-1087. D. A. Brew, G. R. Himmelberg*, A. B. Ford and R. 
A. Loney. ALASKA. Magmatic and metamorphic belts and plu
tonic-metamorphic complexes of Southeastern Alaska [ abstr.] Ab
stracts with Programs - Geological Society of America, in 
Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, April1993. p. 13. 

OP-1088. D. A. Brew, G. R. Himmelberg*, A. B. Ford and R. 
A. Loney. ALASKA. Metamorphic belts, plutonic-metamor
phic complexes, major structures, and tectonic causes, North 
American Cordillera, Southeastern Alaska [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, Cordilleran Section, 90th annual meeting. v. 26, no. 
2, February 1994. p. 41. 

OP-1089. T. M. Brocher. Seismogenic and potentially seismoge
nic structures imaged by wide-angle onshore-offshore seismic 
profiling of the western margin of North America [abstr.] Eos, 
Transactions, American Geophysical Union, in AGU 1993 fall 
meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 431. 

OP-1090. T. M. Brocher,G. S. Fuis,M. A. Fisher,GeorgePlaf
ker, M. J. Moses, J. J. Taber and N. I. Christensen*. 
ALASKA. Mapping the megathrust beneath the northern Gulf of 

Alaska using wide-angle seismic reflection/refraction profiles 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, April1993. p. 13. 

OP-1091. T. M. Bracher, W. S. Holbrook*, U. S. ten Brink, J. 
A. Hole* and S. L. Klemperer*. CALIFORNIA. Results from 
wide-angle seismic reflection and refraction profiling of the San 
Francisco Bay area during BASIX [abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
310. 

OP-1092. A. R. Brockman and G. E. Harlow, Jr. VIRGINIA. 
The shallow aquifer system at the Naval Surface Warfare Center, 
Dahlgren Laboratory, Dahlgren, Virginia [abstr.] Virginia Divi
sion of Mineral Resources Publication, in Studies in eastern energy 
and the environment; AAPG Eastern Section special volume. (A. 
P. Schultz, editor and others). 132, 1994. p. 178. 

OP-1093. W. E. Brooks, L. W. Snee and R. B. Scott. NE
VADA. T, and effect of detachment-related potassium meta
somatism on ArP9 Ar dates from the Windous Butte ash-flow 
tuff, Grant Range, east-central Nevada [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, Cordilleran Section, 90th annual meeting. v. 26, no. 
2, February 1994. p. 41. 

OP-1094. E. M. Brouwers, T. M. Bown and D. G. Hadley. 
Late Quaternary paleodune deposits in Abu Dhabi Emirate, UAE; 
paleoclimatic implications [ abstr.] Abstracts with Programs - Geo
logical Society of America, in Geological Society of America, 89th 
annual Cordilleran Section meeting and 46th annual Rocky Moun
tain Section meeting. v. 25, no. 5, April1993. p. 14. 

OP-1095. E. M. Brouwers and Patrick De Deckker*. Earliest ori
gins of temperate nonmarine ostracode taxa; evolutionary devel
opment and survival through the K/1' mass extinction event [ abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 430. 

OP-1096. E. M. Brouwers and Patrick De Deckker*. ALASKA. 
Late Maastrichtian and Danian? ostracode faunas from Northern 
Alaska; reconstructions of environment and biogeography [abstr.] 
International Symposium on Ostracoda, in Ostracoda in the earth 
and life sciences; proceedings of the 11th international symposium 
on Ostracoda. (K. G. McKenzie, editor and others). 11, 1993. 
p. 667. 

OP-1097. E. M. Brouwers and S. F. Fatmi*. Preliminary ostra
code zonation of late Paleocene and early Eocene sedimentary 
rocks, Sindh Province, Pakistan [ abstr.] International Symposium 
on Ostracoda, in Ostracoda in the earth and life sciences; proceed
ings of the 11th international symposium on Ostracoda. (K. G. 
McKenzie, editor and others). 11, 1993. p. 672. 

OP-1098. M. Brouxel and Mitsunobu Tatsumoto. U-Th-Pb sys
tematics of V aca Muerta Mesosiderite [ abstr.] Abstracts of Papers 
Submitted to the Lunar and Planetary Science Conference, in 
Abstracts of papers submitted to the Twenty-second lunar and 
planetary science conference. 22, 1991. p. 143-144. 



OP-1099. J. L. Brown, E. L. Miller*, D. M. Miller, M. P. 
CraneandP. T. McCarthy. NEVADA. Geographic information 
systems, mapping, and geology in Great Basin National Park, 
Nevada; cooperative interagency research [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 89th annual Cordilleran Section meeting and 46th 
annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 14. 

OP-1100. M. E. Brownfield and J. D. Cathcart IDAHO. Evi
dence for climate change in the coal bearing Goose Creek basin, 
Cassia County, Idaho [abstr.] Annual Meeting Abstracts- Ameri
can Association of Petroleum Geologists and Society of Economic 
Paleontologists and Mineralogists, in AAPG annual convention. 
1994, 1994. p. 112. 

OP-1101. J. N. Brune* and J. W. Whitney. Precariously bal
anced rocks with rock varnish; paleoindicators of maximum 
ground acceleration? [abstr.] Seismological Research Letters, in 
87th annual meeting of the Seismological Society of America; 
abstracts. v. 63, no. 1, March 1992. p. 21. 

OP-1102. B. H. Bryant and J. L. Wooden. ARIZONA. Chemi
cal and Ph isotopic composition of Proterozoic plutonic rocks in 
the transition zone between the Mojave and central Arizona crustal 
provinces, Poachieregion, west-central Arizona [abstr.] Abstracts 
with Programs -Geological Society of America, in Geological 
Society of America, Rocky Mountain Section; abstracts with pro
grams. (J. W. Geissman, chairperson and others). v. 23. no. 4, 
April 1991. p. 8. 

OP-1103. B. H. Bryant, J. L. Wooden and L. D. Nealey. ARI
ZONA. The Swansea plutonic suite; synextensional magmatism 
in the Buckskin and Rawhide mountains, west-central Arizona 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, April1993. p. 15. 

OP-1104. M. R. Buchholtz-ten Brink, Bradford Butman, M. H. 
Bothner, F. T. Manheim, H. J. Knebel, J. C. Hathaway, R. P. 
Signell and P. C. Valentine. MASSACHUSETTS. Contami
nant distribution and transport in Boston Harbor and Massachu
setts Bay [ abstr .] Program with Abstracts- Geological Association 
of Canada; Mineralogical Association of Canada; Canadian Geo
physical Union. Joint Annual Meeting. 19. 1994. p. 15. 

OP-1105. M. R. Buchholtz-tenBrink and J. S. Schlee. Deposi
tion of sewage-sludge derived sediment in the Hudson shelf valley 
[ abstr.] Abstracts with Programs -Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 289. 

OP-1106. D. C. Buesch and R. P. Dickerson*. NEVADA. In
traformational deformation in the tuffs and lavas of Calico Hills 
exposed near Yucca Mountain, Nevada [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 89th annual Cordilleran Section meeting and 46th 
annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 15. 

OP-1107. E. F. Bugliosi. SummaryoftheMidwesternBasinsand 
Arches regional aquifer; Indiana, Ohio, Michigan and Illinois 
[abstr.] Abstracts with Programs- Geological Society of America, 
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in Geological Society of America, North-Central Section, 27th 
annual meeting. v. 26, no. 5, April1994. p. 7. 

OP-1108. R. P. Buland. The United States National Seismograph 
Network [abstr.] Seismological Research Letters, in Seismological 
Society of America, 88th annual meeting. (D. E. Byrne, chair
person and others). v. 64, no. 1. March 1993. p. 41. 

OP-1109. T. D. Bullen and L. A. Senior. Lithogenic Sr and an
thropogenic Li in an urbanized stream basin; isotopic tracers of 
surface water-groundwater interaction [abstr.] Eos, Transactions, 
American Geophysical Union, in AGU 1992 spring meeting. v. 
73, no. 14, Suppl. April?, 1992. p. 130. 

OP-1110. T. J. Burbey. Calculation of horizontal granular move
ment in confmed aquifers [ abstr.] Abstracts with Programs - Geo
logical Society of America, in Geological Society of America, 
1993 annual meeting. v. 25, no. 6, October 1993. p. 258. 

OP-1111. R. C. Burruss. Oil-water interactions in sediment
hosted ore deposits; fluid inclusion evidence from 5 mineralized 
districts [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 22. 

OP-1112. R. C. Burruss. Phase behavior in petroleum-water 
(brine) systems applied to fluid inclusion studies [abstr.] Program 
and Abstracts; Biennial Pan-American Conference on Research on 
Fluid Inclusions, in Fourth biennial Pan-American conference on 
Research on fluid inclusions; program and abstracts. 4, 1992. p. 
116-118. 

OP-1113. W. C. Burton, J. N. Aleinikoff, C. S. Southworth and 
P. T. Lyttle. VIRGINIA. Grenvillian history of intrusion and 
deformation, northern Blue Ridge, Virginia [abstr.] Abstracts with 
Programs- Geological Society of America, in Geological Society 
of America, Southeastern Section, 43rd annual meeting. v. 26, 
no. 4, March 1994. p. 5-6. 

OP-1114. Eurybiades Busenberg and L. N. Plummer. Use of 
trichlorofluorocarbon-113 (CFC-113) as a hydrologic tracer and 
age-dating tool of young ground water [abstr.] Abstracts with 
Programs- Geological Society of America, in Geological Society 
of America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
365. 

OP-1115. S. D. Bussey*, K. R. Collum*, E. H. McKee, K. A. 
Connors* and D. C. Noble*. NEVADA. Temporal and struc
tural relationship between peralkaline silicic volcanism and gold 
mineralization, Hog Ranch District, NW Nevada [ abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 89th annual Cordilleran Section meeting and 
46th annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 16. 

OP-1116. Bradford Butman, M. H. Bothner, J. C. Hathaway, H. 
J. Knebel, F. T. Manheim, R. P. Signell, M. R. Buchholtz-ten 
Brink and H. L. Jenter. MASSACHUSETTS. Contaminant 
transport and accumulation in Boston Harbor and Massachusetts 
Bay [abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 289. 

OP-1117. J. D. Byerlee and D. A. Lockner. Stability of faults 
with high pore pressure; II, An earthquake triggering mechanism 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 



150 PUBLICATIONS OF THE U.S. GEOLOGICAL SURVEY, 1994 

1993 fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 
581. 

OP-1118. G. J. CalderoneandL. S. Beard. NEVADA. Newpa
leomagnetic results from Mesozoic red beds and Tertiary sedi
ments in the South Virgin Mountains area, southern Nevada 
[ abstr.] Abstracts with Programs - Geological Society of America, 
in Geological Society of America, Cordilleran Section, 90th annual 
meeting. v. 26, no. 2, February 1994. p. 42-43. 

OP-1119. W. M. Calvin, R. N. Clark and T. V. King. New 
spectral observations of Callisto and leading/trailing hemisphere 
distinctions [ abstr.] Abstracts of Papers Submitted to the Lunar and 
Planetary Science Conference, in Abstracts of papers submitted to 
the Twenty-second lunar and planetary science conference. 22, 
1991. p. 171-172. 

OP-1120. W. M. Calvin and T. V. King. Spectral evidence for 
carbonates on Mars; hydrous carbonates [abstr.] Abstracts of Pa
pers Submitted to the Lunar and Planetary Science Conference, in 
Abstracts of papers submitted to the Twenty-second lunar and 
planetary science conference. 22,1991. p. 169-170. 

OP-1121. J. P. Calzia. CALIFORNIA. Age and petrogenesis of 
volcanic rocks in the middle Miocene Resting Springs Formation, 
southern Death Valley, California [ abstr.] Abstracts with Programs 
- Geological Society of America, in Geological Society of Amer
ica, Cordilleran Section, 90th annual meeting. v. 26, no. 2, Feb
ruary 1994. p. 43. 

OP-1122. J. P. CalziaandB. W. Troxel. CALIFORNIA. Abso
lute age constraints on the age and tectonics of the middle and late 
Proterozoic Pahrump Group, southern Death Valley, California 
[ abstr.] Abstracts with Programs - Geological Society of America, 
in Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, Apri11993. p. 17. 

OP-1123. K. L. Cameron*, Sidney Niemeyer*, K. D. Collerson* 
and S. R. Bohlen. Granulite-facies xenoliths from La Olivina, 
Chihuahua; evolution of the deep crust and constraints on the 
location of the southern edge of Proterozoic North America [ abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, Rocky Mountain Section; ab
stracts with pro grams. (J. W. Geiss man, chairperson and others). 
v. 23, no. 4, Apri11991. p. 9. 

OP-1124. P. A. Camilleri*, D. M. Miller, A. W. Snoke* and A. 
J. McGrew*. NEVADA. Mesozoic metamorphic architecture of 
the hinterland of the Sevier fold-and-thrust belt, Northeast Nevada 
[ abstr.] Abstracts with Programs - Geological Society of America, 
in Geological Society of America, Cordilleran Section, 90th annual 
meeting. v. 26, no. 2, February 1994. p. 43. 

OP-1125. B. G. Campbell. SOUTH CAROLINA. Water level 
declines in the Middendorf Aquifer, Charleston, Berkeley, and 
Dorchester counties, South Carolina [abstr.] American Water Re
sources Association Technical Publication Series TPS, in Proceed
ings of the National symposium on the Future availability of 
ground water resources. (R. C. Borden, editor and others). 92-1, 
1992. p. 371. 

OP-1126. D. H. Campbell, J. T. Turk andN. E. Spahr. COLO
RADO. Response of a northwestern Colorado watershed to 
changes in precipitated input of sulfate [abstr.] Abstracts with 

Programs- Geological Society of America, in Geological Society 
of America, Rocky Mountain Section, 43rd annual meeting. v. 
22, no. 6, April 1990. p. 5. 

OP-1127. R. H. Campbell, R. L. Bemknopf and D. R. Soller. 
Mapping rainfall-triggered soil slip-debris flow probability [ abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, Southeastern Section, 43rd annual 
meeting. v. 26, no. 4, March 1994. p. 6. 

OP-1128. R. H. Campbell and R. F. Yerkes. CALIFORNIA. 
Structural geology in the western part of the Los Angeles 
1:100,000-scale sheet [abstr.] AAPG Bulletin, in AAPG Pacific 
Section meeting. v. 78, no. 4, April1994. p. 658-659. 

OP-1129. V. M. Canby, D. C. Noble and E. H. McKee. CALI
FORNIA. Porphyry-type gold mineralization of late Neogene age 
at the Zule volcanic center, Sierra County, California [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, April1993. p. 17. 

OP-1130. M. H. Carr. TheaccretionandearlyhistoryofEarthand 
Mars; clues from the distribution of water [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
153. 

OP-1131. M. H. Carr. Robotic and human exploration of Mars 
[abstr.] Abstracts of Papers Submitted to the Lunar and Planetary 
Science Conference, in Abstracts of papers submitted to the 
Twenty-second lunar and planetary science conference. 22, 1991. 
p. 183-184. 

OP-1132. M. H. Carr and H. Wanke*. Water on Mars [abstr.] 
Abstracts of Papers Submitted to the Lunar and Planetary Science 
Conference, in Abstracts of papers submitted to the Twenty-second 
lunar and planetary science conference. 22, 1991. p. 181-182. 

OP-1133. P. E. Carrara. WASHINGTON. A late Pleistocene 
volcanic ash couplet and the timing of deglaciation in northeastern 
Washington [ abstr.] Program and Abstracts- American Quaternary 
Association. Conference, in American Quaternary Association 
12th biennial meeting; program and abstracts. 12, 1992. p. 65. 

OP-1134. L. D. Carter and J. F. Whelan. Isotopic evidence for 
restricted Arctic Sea ice during a late Pleistocene warm period; 
implications for sea ice during future climatic warming at high 
latitudes [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, 1991 annual meeting. 
v. 23, no. 6, 1991. p. 237. 

OP-1135. G. D. Casey. INDIANA, OHIO. Preliminary analyses 
of matrix properties of Silurian and Devonian carbonate rocks in 
the Indiana and Ohio parts of the Midwestern Basins and Arches 
region [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, North-Central Sec
tion, 27th annual meeting. v. 26, no. 5, Apri11994. p. 8. 

OP-1136. P. R. Castillo*, C. G. Newhall and R. S. 
Punongbayan*. Magma generation along the two opposing sub
duction zones in northern Philippines; insights from the active 
Mount Pinatubo and Mount Mayon volcanoes [abstr.] Eos, Trans
actions, American Geophysical Union, in AGU 1993 fall meeting. 
v. 74, no. 43, Suppl. October 26, 1993. p. 667. 



OP-1137. R. 0. Castle. The application of antique geodetic mea
surements to the detection and solution of geologic problems 
[ abstr.] Abstracts with Programs -Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 241-242. 

OP-1138. R. D. Catchings and W. D. Mooney. Geophysical in
dicators of magmatism and tectonism in the Basin and Range 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, Apri11993. p. 19. 

OP-1139. R. D. Catchings and W. D. Mooney. CALIFORNIA. 
New Madrid and Central California apparent Q values as deter
mined from seismic refraction data [abstr.] Seismological Re
search Letters, in 87th annual meeting of the Seismological Society 
of America; abstracts. v. 63, no. 1, March 1992. p. 49. 

OP-1140. S. M. Cather*, C. E. Chapin*, R. M. Chamberlin*, 
W. C. Mcintosh* and M. J. Kunk. NEW MEXICO. Stratigra
phy and age of the Santa Fe Group near Socorro, New Mexico 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, Rocky Mountain Section; ab
stracts with programs. (J. W. Geissman, chairperson and others). 
v. 23, no. 4, Apri11991. p. 10. 

OP-1141. C. R. Causaras. FLORIDA. Geology of Miocene to 
Pleistocene deposits in Broward County, Florida [abstr.] Memoir 
- Miami Geological Society, in Symposium on South Florida 
geology. (F. J. Maurrasse, editor). 3, December 1987. p. 7. 

OP-1142. C. B. Cecil. Climate model for the Pennsylvanian Sys
tem of the contiguous United States [abstr.] Annual Meeting 
Abstracts - American Association of Petroleum Geologists and 
Society of Economic Paleontologists and Mineralogists, in AAPG 
annual convention. 1994, 1994. p. 119. 

OP-1143. C. B. Cecil, F. T. Dulong andN. T. Edgar. Allocyc
lic controls on stratigraphy and fossil fuels formation in Carbonif
erous strata of the United States [abstr.], in Carboniferous to 
Jurassic Pangea, first international symposium; program and ab
stracts. (Benoit Beauchamp, chairperson and others). Calgary, 
AB: Canadian Society of Petroleum Geologists, August 1993. p. 
51. 

OP-1144. C. B. Cecil, F. T. Dulong, S. G. Neuzil and N. T. 
Edgar. The epicontinental system of western Indonesia as an 
analog for cyclic stratigraphy in ancient tropical epeiric seaways 
[abstr.] Annual Meeting Abstracts - American Association of 
Petroleum Geologists and Society of Economic Paleontologists 
and Mineralogists, in AAPG annual convention. 1994, 1994. p. 
119. 

OP-1145. F. H. Chapelleand D. R. Lovley. MicrobialFe(ITI)re
duction coupled to organic material oxidation; a mechanism for the 
development of high iron concentrations in ground water [abstr.] 
Abstracts of Papers- American Chemical Society, National Meet
ing, in Abstracts of papers; 203rd ACS national meeting. 203, 
1992. p. GEOC 148. 

OP-1146. M. G. Chapman and K. L. Tanaka Channeling epi
sodes of Kasei Valles, Mars, and the nature of ridged plains 
material [abstr.] Abstracts of Papers Submitted to the Lunar and 
Planetary Science Conference, in Abstracts of papers submitted to 
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the Twenty-second lunar and planetary science conference. 22, 
1991. p. 197-198. 

OP-1147. R. R. Charpentier and K. I. Cunningham. NEW 
MEXICO. Fractal structure of Lechuguilla Cave, New Mexico, 
related to the history of its exploration [ abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
413. 

OP-1148. Cheng-lung Chen and Chi-Hai Ling. Continuum-me
chanics-basedrheologicalformulation for debris flow [abstr.] Hy
draulic Engineering: Proceedings of the National Conference on 
Hydraulic Engineering, in 1993 national conference on Hydraulic 
engineering. (H. W. Shen, editor and others). 1993, 1993. p. 
1414. 

OP-1149. Y. H. Chen*, S. W. Roecker*, C. Jones* and J. S. 
Gomberg. Three-dimensional elastic wave velocity structure of 
the crust and upper mantle beneath the southern Great Basin 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1993 fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 
419. 

OP-1150. T. C. Chidsey, Jr. and R. L. Bon. UTAH. Hydrocar
bon potential in the Cordilleran thrust belt and adjacent areas in 
northeastern Utah [abstr.] Annual Meeting Abstracts- American 
Association of Petroleum Geologists and Society of Economic 
Paleontologists and Mineralogists, in AAPG annual convention. 
1994, 1994. p. 120-121. 

OP-1151. I-Ming Chou and G. L. Nord, Jr. Observations of a-~ 
cristobalite transition under hydrostatic pressures in a diamond
anvil cell [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 147. 

OP-1152. I-Ming Chou, A. H. Shen* and W. A. Bassett*. Hy
drothermal studies in a diamond-anvil cell; evaluation of various 
versions of a equation of state of H20 based on the measurements 
of a-~ quartz transition temperatures [abstr.] Program and Ab
stracts; Biennial Pan-American Conference on Research on Fluid 
Inclusions, in Fourth biennial Pan-American conference on Re
search on fluid inclusions; program and abstracts. 4, 1992. p. 
24-25. 

OP-1153. 1-Ming Chou, A. H. Shen* and W. A. Bassett*. A 
comparison of diamond-anvil cell and synthetic fluid inclusion 
techniques in volumetric determinations of geological fluids at 
elevated pressures and temperatures [abstr.] Archiwum 
Mineralogiczne, in ECROFI XII, Twelfth biennial symposium; 
European current research on fluid inclusions; abstracts. (A. 
Kozlowski, editor). v. 49, no. 1, 1993. p. 37-38. 

OP-1154. R. L. Christiansen. The Yellowstone Hot Spot; deep
mantle plume or upper-mantle melting anomaly? [abstr.] Eos, 
Transactions, American Geophysical Union, in AGU 1993 fall 
meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 602. 

OP-1155. F. R. Cinti*, T. E. Fumal, C. D. Garvin, J. C. Ham
ilton, T. J. Powers and D. P. Schwartz. CALIFORNIA. Earth
quake recurrence and fault behavior on the Homestead Valley 
fault-central segment of the 1992Landers surface rupture sequence 
[ abstr.] Abstracts with Programs -Geological Society of America, 
in Geological Society of America, 89th annual Cordilleran Section 
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meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, Apri11993. p. 21. 

OP-1156. D. H. Clark*, A. R. Gillespie* and M. M. Clark. Ef
fects of local topography on ELA trends of cirque glaciers [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 156. 

OP-1157. M. M. Clark and A. R. Gillespie*. CALIFORNIA. 
Variations in late Quaternary behavior along and among range
front faults of the Sierra Nevada, California [ abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 89th annual Cordilleran Section meeting and 46th 
annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 21. 

OP-1158. S. F. Clark, J. B. Shanley and J. C. Denner. Ground 
water, surface water, and soil moisture relations during the initial 
stages of snowmelt on a small forested hillslope [ abstr.] The Green 
Mountain Geologist, in The Vermont Geological Society's winter 
meeting. v. 20, no. 4, 1994. p. 4. 

OP-1159. S. K. Clark*, M. K. Reagan* and D. A. Trimble. 
Recent tephra stratigraphy and implications for future hazards at 
Irazu Volcano, Costa Rica [abstr.] Abstracts with Programs -
Geological Society of America, in Geological Society of America, 
Cordilleran Section, 90th annual meeting. v. 26, no. 2, February 
1994. p. 45. 

OP-1160. J. S. Clarke and C. T. West SOUTH CAROLINA, 
GEORGIA. Development of water-table and potentiometric-sur
face maps for coastal plain aquifers in the vicinity ofthe Savannah 
River site, South Carolina and Georgia [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, Southeastern Section, 43rd annual meeting. v. 26, 
no. 4, March 1994. p. 8. 

OP-1161. S. H. Clarke, Jr., R. J. McLaughlin, G. A. Carver*, 
R. M. Burke* and R. C. McPherson*. CALIFORNIA. Tec
tonic setting of the Mendocino triple junction region [abstr.] Ab
stracts with Programs - Geological Society of America, in 
Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, Apri11993. p. 21. 

OP-1162. J. S. Cline*, A. H. Hofstra and G. P. Landis. NE
VADA. Mineral paragenesis and P-T -X of ore fluids at the 
Getchell carlin-type gold deposit, Nevada [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 89th annual Cordilleran Section meeting and 46th 
annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 21. 

OP-1163. M. A. Clynne, L. J. Muffler and G. B. Dalrymple. 
CALIFORNIA. Late Cenozoic volcanism in the Lassen area, 
southernmost Cascade Range, California [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 89th annual Cordilleran Section meeting and 46th 
annual Rocky Mountain Section meeting. v. 25, no, 5, April 
1993. p. 22. 

OP-1164. D. A. Coates and K. A. Norman*. Role, status, and 
activities of women; factors critical to environmental quality in 
Third World development [ abstr.] Abstracts with Programs - Geo,. 

logical Society of America, in Geological Society of America, 89th 
annual Cordilleran Section meeting and 46th annual Rocky Moun
tain Section meeting. v. 25, no. 5, Apri11993. p. 22. 

OP-1165. D. A. Coates and K. A. Norman*. Environment and 
people; related priorities in national development [ abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 1993 annual meeting. v. 25, no. 6, October 
1993. p. 290. 

OP-1166. G. R. Cochrane, J. C. Moore* and H. J. Lee. Pore
fluid flow and overpressuring in sediments at the toe of the Casca
dia accretionary prism from seismic velocities [abstr.] Eos, 
Transactions, American Geophysical Union, in AGU 1993 fall 
meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 579. 

OP-1167. M. D. Cocker* and T. R. Dyar. GEORGIA. Geo
chemistry and hydrogeochemistry of the Oconee River basin, 
Georgia; the utility of a geographic information system (GIS) 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 350-351. 

OP-1168. E. M. Cockey*~ Pamela Hallock* and B. H. Lidz. 
FLORIDA. Decadal-scale changes in benthic foraminiferal as
semblages in reef-tract sediments off Key Largo, Florida [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 191. 

OP-1169. J. A. Coe, J. W. Whitney and C. D. Harrington*. 
NEVADA. Photogrammetric analysis of Quaternary hillslope 
erosion at Yucca Mountain, Nevada [abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, 89th annual Cordilleran Section meeting and 46th annual 
Rocky Mountain Section meeting. v. 25, no. 5, Apri11993. p. 
22. 

OP-1170. J. C. Cole, A. G. Harris, M. A. Lanphere, C. E. 
Barker* and R. G. Warren*. NEVADA. The case for pre-Mid
dle Cretaceous extensional faulting in northern Yucca Flat, south
western Nevada [abstr.] Abstracts with Programs - Geological 
Society of America, in Geological Society of America, 89th annual 
Cordilleran Section meeting and 46th annual Rocky Mountain 
Section meeting. v. 25, no. 5, Apri11993. p. 22. 

OP-1171. D. F. Coleman and W. P. Dillon. Geometry of plates 
in the northeastern Caribbean Plate boundary region revealed by 
3-D visualization of earthquake hypocenters [ abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
379. 

OP-1172. P. D. Collar. PUERTO RICO. Fluvial metal transport 
during a storm event, Rio Grande de Loiza Basin, Puerto Rico 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 1991 annual meeting. v. 23, 
no. 6, 1991. p. 203. 

OP-1173. T. S. Collett. ALASKA. Secondary gas migration 
within the Prudhoe Bay-Kuparuk River area of Northern Alaska 
[abstr.] Annual Meeting Abstracts - American Association of 
Petroleum Geologists and Society of Economic Paleontologists 
and Mineralogists, in AAPG annual convention. 1994, 1994. p. 
125. 



OP-1174. T. S. Collett and K. J. Bird. ALASKA. Gas hydrate 
smface simulating seismic reflectors in the Prudhoe Bay-Kuparuk 
River region of North Alaska [abstr.] SEG Annual Meeting Ex
panded Technical Program Abstracts with Biographies, in Society 
of Exploration Geophysicists; expanded abstracts with biogra
phies; 1993 technical program; 63rd annual meeting and interna
tional exhibition. 63, 1993. p. 1350. 

OP-1175. S. M. Colman, D. R. Hutchinson, C. A. Scholz* and 
A. Y. Gol'mshtok*. Interaction between deltaic sedimentation 
and tectonics in a large rift; Selenga Delta, Lake Baikal, Siberia 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1993 fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 
587. 

OP-1176. S. M. Colman, E. B. Karabanov*, D. F. Williams*, 
P. P. Hearn, J. W. King*, W. H. Orem, J. P. Bradbury, W. 
C. Shanks, ill, G. A. Jones* and S. J. Carter. Initial dating and 
paleoenvironmental results from Lake Baikal, southeastern Siberia 
[abstr.] Program and Abstracts- American Quaternary Associa
tion. Conference, in American Quaternary Association 12th bien
nial meeting; program and abstracts. 12, 1992. p. 66. 

OP-1177. S. M. Colman, L. D. Keigwin* and R. M. Forester. 
Two episodes of influx of water from glacial Lake Agassiz into the 
Lake Michigan Basin; implications for late-glacial meltwater dis
charge to the North Atlantic [abstr.] Abstracts with Programs -
Geological Society of America, in Geological Society of America, 
1993 annual meeting. v. 25, no. 6, October 1993. p. 157. 

OP-1178. C. D. Condit and Matthew Neutra*. Dynamic Digital 
Map; a Macintosh program for presenting digital geologic maps 
and petrologic data [abstr.] Abstracts with Programs- Geological 
Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 308-309. 

OP-1179. R. D. Congdon, P. C. Lyons and D. A. Spears*. 
Westphalian tonsteins in Western European Coal Measures [ abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 77. 

OP-1180. J. J. Connor. IDAHO. Large-scale mineral zonation in 
the Y ellowjacket Formation (Middle Proterozoic), Lemhi County, 
Idaho [ abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, Rocky Mountain 
Section, 43rd annual meeting. v. 22, no. 6, April1990. p. 6. 

OP-1181. J. E. Conrad, E. H. McKee and R. J. Blakely. CAL
IFORNIA. Tectonic setting of late Cenozoic volcanism in the 
Saline and Last Chance ranges, eastern California [abstr.] Ab
stracts with Programs - Geological Society of America, in Geolo
gical Society of America, Cordilleran Section, 90th annual 
meeting. v. 26, no. 2, February 1994. p. 46. 

OP-1182. C. M. Conway. Cratonization at 1.7 Gain the South
western United States [abstr.] Abstracts with Programs- Geologi
cal Society of America, in Geological Society of America, Rocky 
Mountain Section; abstracts with programs. (J. W. Geissman, 
chairperson and others). v. 23, no. 4, Apri11991. p. 13. 

OP-1183. H. E. Cook, S. V. Zhemchuzhnikov*, V. M. 
Buvtyshkin*, L. Y. Golub*, Y. A. Gatovsky* and A. E. 
Zorin*. Devonian-Carboniferous passive-margin carbonate plat
forms of southern Kazakhstan, CIS; surface analogs for under-
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standing the stratigraphic sedimentologic evolution of supergiant 
carbonate platform oil fields in the Pre-Caspian Basin, western 
Kazakhstan [abstr.], in Carboniferous to Jurassic Pangea, frrst 
international symposium; program and abstracts. (Benoit Beau
champ, chairperson and others). Calgary, AB: Canadian Society 
of Petroleum Geologists, August 1993. p. 60-61. 

OP-1184. T. M. Cookro. IDAHO. Scheelite quartz vein deposits 
related to the Cretaceous Idaho Batholith, central Idaho, U.S.A., 
compared to world class wolframite quartz vein deposits [abstr.] 
Journal of Southeast Asian Earth Sciences, in Seventh regional 
conference on Geology, mineral and hydrocarbon resources of 
SoutheastAsia(GEOSEA VII). (B. K. Tan, editor). v. 7,no. 4, 
May 1992. p. 279. 

OP-1185. J. E. Costa and A. G. Sylvester*. Geoscience publica
tions in the 1900s; the editors' view [abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
145. 

OP-1186. R. M. Coveney, Jr.*, J. B. Murowchick and R. M. 
Grauch, Jr.*. A basinal brine origin for Ni-Mo ore beds of South 
China [abstr.] Abstracts with Programs -Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 470. 

OP-1187. B. F. Cox and H. G. Wilshire. CALIFORNIA. Late 
Cenozoic stratigraphy and tectonics along the Mojave River east 
of Barstow, California [abstr.] Abstracts with Programs- Geologi
cal Society of America, in Geological Society of America, Cordil
leran Section, 90th annual meeting. v. 26, no. 2, February 1994. 
p. 46. 

OP-1188. D. M. Cox*, K. R. Chamberlain*, L. M. Heaman* 
and G. L. Snyder. WYOMING. U-Pb ages of mafic intrusions 
from the southeast margin of the Wyoming Province; implications 
for timing of rifting and deformation [abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, 89th annual Cordilleran Section meeting and 46th annual 
Rocky Mountain Section meeting. v. 25, no. 5, April1993. p. 
24. 

OP-1189. I. M. Cozzarelli, M. J. Baedecker, D. R. Lovley, J. 
A. Hopple and R. P. Eganhouse*. Biogeochemical reactions as
sociated with hydrocarbons in shallow aquifers [abstr.] Interna
tional Geological Congress, Abstracts-Congres Geologique 
Internationale, Resumes, in Twenty-eighth international geologi
cal congress; abstracts. 28, vol. 1, 1989. p. 336. 

OP-1190. S. D. Craigg. NEW MEXICO. Hydrogeology of 
mound springs along Arroyo Penasco, southeastern San Juan 
Basin, New Mexico [abstr.] Abstracts with Programs- Geological 
Society of America, in Geological Society of America, Rocky 
Mountain Section; abstracts with programs. (J. W. Geissman, 
chairperson and others). v. 23, no. 4, April1991. p. 13. 

OP-1191. S. D. Craigg. NEW MEXICO, COLORADO, ARI
ZONA. An automated technique to produce regional 
hydrogeologic contour maps; examples from the San Juan Basin, 
New Mexico, Colorado, and Arizona [abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, Rocky Mountain Section; abstracts with programs. (J. 
W. Geissman, chairperson and others). v. 23, no. 4, Apri11991. 
p. 14. 
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OP-1192. S. D. Craigg. Use of a geographic information system 
in the San Juan Basin Regional Aquifer-System Analysis, South
western United States [abstr.] Abstracts with Programs- Geologi
cal Society of America, in Geological Society of America, 1991 
annual meeting. v. 23, no. 6, 1991. p. 202. 

OP-1193. S. D. Craigg and J. N. Thamke. MONTANA. 
Hydrogeologic aspects of brine disposal in the East Polar oil field, 
Fort Peck Indian Reservation, northeastern Montana [abstr.] Ab
stracts with Programs - Geological Society of America, in Geolo
gical Society of America, 89th annual Cordilleran Section meeting 
and 46th annual Rocky Mountain Section meeting. v. 25, no. 5, 
April1993. p. 25. 

OP-1194. Edward Cranswick, B. Gardner, S. Hammond*, R. 
Chelberg*, S. Gazdik*, G. Stoehr*, M. Harding*, C. Mumaw*, 
J. C. Lahr, L. G. Wennerberg, D. Darby*, J. Darby*, C. 
Rond* and Robert Banfill*. Public Seismic Network (PSN); re
cording ground motions where people live [abstr.] Eos, Transac
tions, American Geophysical Union, in AGUJ 993 spring meeting. 
v. 74, no. 16, Suppl. May 1993. p. 206. 

OP-1195. R. E. Crippen*, R. G. Blom* and W. B. Hamilton. 
NEVADA. Landsat TM enhancements and visualization applied 
to the Yucca Mountain, Nevada, nuclear waste repository site 
evaluation [ abstr.] Proceedings of the Thematic Conference on 
Geologic Remote Sensing, in Proceedings of the Tenth thematic 
conference on Geologic remote sensing; exploration, environment, 
and engineering. 10, May 1994. p. II.635. 

OP-1196. R. E. Criss* and D. E. Champion. NEVADA. Oxy
gen isotope image of hydrothermal fluid flow in the Con Virginia 
Bonanza, Comstock Lode mining district, Nevada [abstr.] Ab
stracts with Programs - Geological Society of America, in Geolo
gical Society of America, 89th annual Cordilleran Section meeting 
and 46th annual Rocky Mountain Section meeting. v. · 25, no. 5, 
April1993. p. 25. 

OP-1197. A. J. Crone. TENNESSEE. Structural relations be
tween the Crittenden County fault zone and the southeastern 
margin of Reelfoot Rift near Memphis, Tennessee [abstr.] Seismo
logical Research Letters, in Suspect terranes, seismicity of South
eastern U.S.; abstracts of the 63rd annual meeting, Seismological 
Society of America, Eastern Section. v. 62, no. 3-4, December 
1991. p. 168. 

OP-1198. A. J. CroneandM. N. Machette. Apaleoseismicview 
of seismic hazards in central and eastern North America; with a 
comparison to earthquakes in Australia [abstr.] Abstracts with 
Programs- Geological Society of America, in Geological Society 
of America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
132-133. 

OP-1199. T. M. Cronin, E. M. Brouwers, R. C. Whatley*, A. 
M. Wood* and W. M. Briggs, Jr.*. Pliocene paleooceanogra
phy of the Arctic Ocean based on marine Ostracoda [ abstr.] Inter
national Symposium on Ostracoda, in Ostracoda in the earth and 
life sciences; proceedings of the 11th international symposium on 
Ostracoda. (K. G. McKenzie, editor and others). 11, 1993. p. 
686. 

OP-1200. T. M. Cronin, D. A. Willard, H. J. Dowsett, S. E. 
Ishman, T. R. Holtz, Jr. and J. C. Liddicoat*. VIRGINIA. 
The Yorktown Formation of Virginia; implications for late 
Pliocene climate and sea level history [abstr.] Abstracts with 

Programs - Geological Society of America, in Geological Society 
of America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
334. 

OP-1201. S. S. Crowley and R. W. Stanton. Petrographic corre
lation of cores in C coal bed, Ferron Sandstone Member of the 
Mancos Shale, USA [abstr.] International Geological Congress, 
Abstracts-Congres Geologique Internationale, Resumes, in 
Twenty-eighth international geological congress; abstracts. 28, 
vol. 1, 1989. p. 345. 

OP-1202. B. L. Crysdale and C. E. Barker. WYOMING. Com
parison of vitrinite reflectance models; examples from the Late 
Cretaceous Mesaverde Formation, Wind River basin, Wyoming 
[abstr.] Annual Meeting Abstracts - American Association of 
Petroleum Geologists and Society of Economic Paleontologists 
and Mineralogists, in AAPG annual convention. 1994, 1994. p. 
129. 

OP-1203. Bela Csejtey, Jr., W. J. Keith, R. W. Saltus, R. L. 
Morin and J. E. Gray. ALASKA. Preassessment of the Holy 
Cross Quadrangle, West-Central Alaska [abstr.] Abstracts with 
Programs- Geological Society of America, in Geological Society 
of America, 89th annual Cordilleran Section meeting and 46th 
annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 25. 

OP-1204. C. C. Cunningham, T. A. Steven, P. D. Rowley*, C. 
E. Hedge*,H. H. Mehnert*andC. W. Naeser*. UTAH. Geo
chemical evolution of volcanic rocks associated with ore deposits 
in the Marysvale volcanic field, Utah [ abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, Rocky Mountain Section; abstracts with programs. (1. 
W. Geissman, chairperson and others). v. 23, no. 4, Apri11991. 
p. 14. 

OP-1205. C. G. Cunningham, Hugo AparicioN.*, S. Murillo*, F. 
Jimenez C.*, N. Lizeca B.*, G. E. Ericksen arid Franz Tavera 
V. *. The Porco, Bolivia, Ag-Zn-Pb-Sn deposit is along the ring 
fracture of the newly recognized Porco Caldera [ abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 89th annual Cordilleran Section meeting and 
46th annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 26. 

OP-1206. C. G. Cunningham and G. E. Ericksen. Permeability 
and mineralization in volcanic domes [abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
275. 

OP-1207. C. G. Cunningham, W. C. Podwysocki, Antonio 
Arribas, Jr.*, W. C. Kelly*, J. J. Rytuba, M. H. McKee, R. 0. 
Rye, Antonio Arribas, Sr.* and R. Castroviejo*. The origin of 
United States-Spain gold/alunite deposits; caldera-related, epither
mal gold/alunite deposits at Rodalquilar, Spain [abstr.] Interna
tional Geological Congress, Abstracts-Congres Geologique 
Internationale, Resumes, in Twenty-eighth international geologi
cal congress; abstracts. 28, vol. 1, 1989. p. 351. 

OP-1208. B. B. Curry* and M. J. Pavich. ll.LINOIS. 14C and 
1~e evidence for no incursion of the Lake Michigan Lobe in 
northern Illinois from ca. 170 to 25 ka [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 



of America, North-Central Section, 27th annual meeting. v. 26, 
no. 5, April 1994. p. 11. 

OP-1209. G. K. Czamanske, G. B. Dalrymple, E. N. Lind*, S. 
V. Kropotov*, V. A. Fedorenko*, J. L. Wooden and R. J. 
Walker*. The Siberian plume; additional constraints [abstr.] Eos, 
Transactions, American Geophysical Union, in AGU 1993 fall 
meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 555. 

OP-1210. S. V. Dadisman. Submarine progressive failures along 
the western Hawaiian Ridge [abstr.] Eos, Transactions, American 
Geophysical Union, in AGU 1993 fall meeting. v. 74, no. 43, 
Suppl. October 26, 1993. p. 563. 

OP-1211. C. C. Daniel, ill and J. L. Eimers. NORTH CARO
LINA. Development of a digital model of ground-water flow in 
deeply weathered crystalline rock, Indian Creek area, North Caro
lina [abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, Southeastern Section, 
43rd annual meeting. v. 26, no. 4, March 1994. p. 9. 

OP-1212. D. L. DanielsandJ. W. Horton,Jr. VIRGINIA. New 
gamma-ray spectrometer and magnetometer maps of the Piedmont 
in southern Virginia [ abstr.] Abstracts with Programs- Geological 
Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 144. 

OP-1213. D. L. Daniels and S. L. Snyder. New digitally pro
duced regional aeromagnetic map of the Southeastern United 
States [abstr.] Abstracts with Programs -Geological Society of 
America, in Geological Society of America, Southeastern Section, 
43rd annual meeting. v. 26, no. 4, March 1994. p. 10. 

OP-1214. A. S. Davis,S. H. GunnandW. A. Bohrson*. CAL
IFORNIA. Chemically diverse, episodic volcanism offshore 
Southern and Peninsular California [abstr.] Abstracts with Pro
grams- Geological Society of America, in Geological Society of 
America, 89th annual Cordilleran Section meeting and 46th annual 
Rocky Mountain Section meeting. v. 25, no. 5, April 1993. p. 
28. 

OP-1215. P. A. Davis and M. P. Golombek*. Discontinuities in 
the shallow Martian crust [abstr.] Abstracts of Papers Submitted to 
the Lunar and Planetary Science Conference, in Abstracts of papers 
submitted to the Twentieth lunar and planetary science conference. 
20, Part 1, 1989. p. 224-225. 

OP-1216. M. L. Davisson*, T. S. Presser and R. E. Criss*. 
CALIFORNIA. Tectonically expelled seawater from the northern 
Coast Ranges, California [abstr.] Abstracts with Programs- Geo
logical Society of America, in Geological Society of America, 89th 
annual Cordilleran Section meeting and 46th annual Rocky Moun
tain Section meeting. v. 25, no. 5, April1993. p. 28. 

OP-1217. P. B. Dawson, B. A. Chouet, R. A. Page and J. C. 
Lahr. ALASKA. A post-eruptive seismic survey ofRedoubt Vol
cano, Alaska [abstr.] Seismological Research Letters, in 87th 
annual meeting ofthe Seismological Society of America; abstracts. 
v. 63, no. 1, March 1992. p. 67. 

OP-1218. P. B. Dawson, H. M. Iyer and J. R. Evans. ARI
ZONA. PACE; inversion of teleseismic residuals from the USGS 
teleseismic experiment, Arizona [abstr.] Seismological Research 
Letters, in 87th annual meeting of the Seismological Society of 
America; abstracts. v. 63, no. 1, March 1992. p. 39. 
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OP-1219. W. E. Dean and M. A. Arthur*. The Cretaceous 
Western Interior Seaway drilling project; an overview [abstr.] 
Annual Meeting Abstracts - American Association of Petroleum 
Geologists and Society of Economic Paleontologists and Mineral
ogists, in AAPG annual convention. 1994, 1994. p. 134. 

OP-1220. W. E. Dean and J. V. Gardner. CALIFORNIA. Geo
chemical evidence for anoxia during the Pleistocene on the conti
nental slope off Northern California [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 1991 annual meeting. v. 23, no. 6, 1991. p. 238. 

OP-1221. W. E. Dean and J. V. Gardner. CALIFORNIA. Pat
terns of organic matter preservation on the California continental 
margin; Holocene to glacial contrasts [ abstr.] Annual Meeting 
Abstracts - American Association of Petroleum Geologists and 
Society of Economic Paleontologists and Mineralogists, in AAPG 
annual convention. 1994, 1994. p. 134. 

OP-1222. W. E. Dean, T. M. Peryt*,GregorzCzapowski*,Josef 
Paul* and S. C. Williams-Stroud. TEXAS, NEW MEXICO. 
Comparative anatomy of large evaporite basins; the Zechstein 
Basin of Central Europe and the Delaware Basin of Texas and New 
Mexico [ abstr.] Annual Meeting Abstracts- American Association 
ofPetrole"!lffi Geologists and Society of Economic Paleontologists 
and Mineralogists, in AAPG annual convention. 1994, 1994. p. 
134-135. 

OP-1223. J. V. DeGraff*, R. Bryce*, R. W. Jibson, S. Mora 
C.* and C. T. Rogers*. Landslides; extent and economic signif
icance in Caribbean [abstr.] International Geological Congress, 
Abstracts-Congres Geologique Internationale, Resumes, in 
Twenty-eighth international geological congress; abstracts. 28, 
Vol. 1, 1989. p. 1.382-1.383. 

OP-1224. R. G. Deike. TEXAS. Dolomite dissolution rates and 
possible Holocene dedolomitization of water-bearing units in Ed
wards Aquifer, south-central Texas [abstr.] International Geologi
cal Congress, Abstracts-Congres Geologique Internationale, 
Resumes, in Twenty-eighth international geological congress; ab
stracts. 28, Vol. 1, 1989. p. 1.383. 

OP-1225. G. N. Delin, M. K. Landon, R. W. Healy and H. W. 
Olsen. MINNESOTA. Preferential flow through the unsaturated 
zone beneath a corn field near Princeton, Minnesota [abstr.] Eos, 
Transactions, American Geophysical Union, in AGU 1992 spring 
meeting. v. 73, no. 14, Suppl. April7, 1992. p. 132. 

OP-1226. J. M. Denver, R. J. Shedlock and J. K. Bohlke. 
DELAWARE, MARYLAND, VIRGINIA. Application of 
ground-water dating to water-quality assessment of the Delmarva 
Peninsula,Delaware,Marylandand Virginia, United States [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 365. 

OP-1227. J. S. Derr and M. A. Persinger*. NEW MEXICO. 
Luminous phenomena (earthquake lights?) preceding two New 
Mexico earthquakes [ abstr.] Seismological Research Letters, in 
87th annual meeting of the Seismological Society of America; 
abstracts. v. 63, no. 1, March 1992. p. 22. 

OP-1228. M. G. DeTroy. IOWA. Seasonal variation and vertical 
distribution and movement of herbicides and nitride in unsaturated 
and saturated alluvium underlying a cropped field, Iowa County, 
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Iowa [abstr.] International Geological Congress, Abstracts--Con
gres Geologique Internationale, Resumes, in Twenty-eighth inter
national geological congress; abstracts. 28, Vol. 1, 1989. p. 
1.391-1.392. 

OP-1229. Ed DeWitt, S. J. Reynolds* and J. L. Wooden. ARI
ZONA. Variations in strain within a 1.7-Ga orogen in Arizona 
[ abstr.] Abstracts with Programs -Geological Society of America, 
in Geological Society of America, Rocky Mountain Section; ab
stracts with programs. (J. W. Geissman, chairperson and others). 
v. 23, no. 4, Apri11991. p. 17. 

OP-1230. H. J. Dick*, D. G. Gallo*, S. H. Kirby and Mathilde 
Cannat*. Pop-up tectonics and formation of transverse ridges; 
tectonic model for evolution of half kilometer section of Layer 3 
drilled near Atlantis II fracture zone [abstr.] International Geolo
gical Congress, Abstracts--Congres Geologique Internationale, 
Resumes, in Twenty-eighth international geological congress; ab
stracts. 28, Vol. 1, 1989. p. 1.394-1.395. 

OP-1231. S. F. Diehl and C. W. Clendenin*. MISSOURI. 
Fluid flow along a fault-petrofabric evidence from a fault bend, 
English Hill fault system, Southeast Missouri [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 1993 annual meeting. v. 25, no. 6, October 
1993. p. 166. 

OP-1232. S. F. Diehl and F. A. McKeown. ARKANSAS. Evi
dence of paleo- and recent fluid overpressure in the New Madrid 
seismic zone of the Reelfoot Rift, Southeast and Northeast Arkan
sas [abstr.] Seismological Research Letters, in Suspect terranes, 
seismicity of Southeastern U.S.; abstracts of the 63rd annual meet
ing, Seismological Society of America, Eastern Section. v. 62, 
no. 3-4, December 1991. p. 168-169. 

OP-1233. J. H. Dieterich. Simulation of earthquake triggering 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1993 spring meeting. v. 74, no. 16, Suppl. May 1993. p. 317. 

OP-1234. J. H. Dieterich. A constitutive formulation for rate of 
earthquake production based on rate- and state-dependent fault 
properties [abstr.] Eos, Transactions, American Geophysical 
Union, in AGU 1993 spring meeting. v. 74, no. 16, Suppl. May 
1993. p. 292. 

OP-1235. L. D. Dietz, W. M. Kohler and W. L. Ellsworth. A 
real-time P-wave picker (RTP) for a fast earthquake response 
system (Earthworm) [abstr.] Eos, Transactions, American Geo
physical Union, in AGU 1993 fall meeting. v. 74, no. 43, Suppl. 
October 26, 1993. p. 429. 

OP-1236. M. F. Diggles and K. E. Carter*. CALIFORNIA. 
Geologic map of the South Sierra Wilderness and South Sierra 
Roadless Area, southern Sierra Nevada, California [abstr.] Ab
stracts with Programs - Geological Society of America, in Geolo
gical Society of America, 89th annual Cordilleran Section meeting 
and 46th annual Rocky Mountain Section meeting. v. 25, no. 5, 
Apri11993. p. 30. 

OP-1237. W. P. Dillon, D. F. Coleman, J. S. Booth and P. K. 
Cattaneo. Influence of gas hydrates on the sedimentary structures 
of the Atlantic continental margin [ abstr.] Abstracts with Programs 
- Geological Society of America, in Geological Society of Amer
ica, 1993 annual meeting. v. 25, no. 6, October 1993. p. 180-
181. 

OP-1238. D. A. Dodge*, G. C. Beroza*, W. L. Ellsworth and 
A. T. Cole. CALIFORNIA. Array analysis of micro-earth
quakes to determine the cause of velocity changes associated with 
the 1989 LomaPrieta, California earthquake [ abstr.] Seismological 
Research Letters, in Seismological Society of America, 88th an
nual meeting. (D. E. Byrne, chairperson and others). v. 64, no. 
1, March 1993. p. 33. 

OP-1239. J. L. Doebrich, B. L. Murchey and T. G. Theodore. 
NEVADA. Tectonostratigraphic relations in the upper Paleozoic 
Havallah Sequence, Golconda Allochthon, Battle Mountain, Ne
vada; significance of the Willow Creek Thrust [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 89th annual Cordilleran Section meeting and 
46th annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 31. 

OP-1240. J. C. DohrenwendandB. C. Moring. NEVADA. Re
connaissance photogeologic map of late Tertiary and Quaternary 
faults in Nevada [abstr.] Abstracts with Programs - Geological 
Society of America, in Geological Society of America, 89th annual 
Cordilleran Section meeting and 46th annual Rocky Mountain 
Section meeting. v. 25, no. 5, Apri11993. p. 31. 

OP-1241. R. I. Dorn*, F. M. Phillips*, M. G. Zreda*, E. W. 
Wolfe, A. J. Jull*, D. J. Donahue*, P. W. Kubik* and P. 
Sharma*. HAW All. Glacial chronology of Mauna Kea, Hawaii, 
as constrained by surface-exposure dating [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 1991 annual meeting. v. 23, no. 6, 1991. p. 239. 

OP-1242. A. A. Drake, Jr. VIRGINIA, MARYLAND. Pen
obscot and Taconic events in the Central Appalachian Piedmont, 
northern Virginia-Maryland [abstr.] Abstracts with Programs -
Geological Society of America, in Geological Society of America, 
Southeastern Section, 43rd annual meeting. v. 26, no. 4, March 
1994. p. 11. 

OP-1243. A. A. Drake, Jr. and C. S. Southworth. MARY
LAND. New geologic maps of the Maryland Piedmont [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, Southeastern Section, 43rd annual 
meeting. v. 26, no. 4, March 1994. p. 11. 

OP-1244. D. E. Drake, D. A. Cacchione and P. L. Wiberg*. 
Modeling sediment transport; lessons from the field [abstr.] Ab
stracts with Programs - Geological Society of America, in Geolo
gical Society of America, 1993 annual meeting. v. 25, no. 6, 
October 1993. p. 289. 

OP-1245. Stefan Drenkard*, Thomas Torgersen*, Ralf 
W eppernig*, Martin Stute*, K. A. Farley*, Peter Schlosser*, R. 
L. Michel, A. M. Shapiro and W. W. Wood. NEW HAMP
SHIRE. Helium isotopes and tritium-helium age dating; Mirror 
Lake, New Hampshire [abstr.] Abstracts with Programs- Geolo
gical Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 364. 

OP-1246. H. D. Drewes. Mesozoic and early Tertiary orogenesis 
in the Southwestern United States; understanding its development, 
nomenclature, and age [abstr.] Abstracts with Programs- Geolo
gical Society of America, in Geological Society of America, Rocky 
Mountain Section; abstracts with programs. (J. W. Geissman, 
chairperson and others). v. 23, no. 4, April1991. p. 17-18. 



OP-1247. J. L. Drinkwater, A. B. Ford and D. A. Brew. 
ALASKA. Magnetic susceptibilities of plutonic rock units across 
the Coast plutonic-metamorphic complex near Juneau, Alaska 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, April1993. p. 32. 

OP-1248. E. A. du Br:d' and S. S. Harlan. MONTANA. Geol
ogy and preliminary ArP9 Ar geochronology of the Sliderock 
Mountain Volcano, south-central Montana [ abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 89th annual Cordilleran Section meeting and 46th 
annual Rocky Mountain Section meeting. v .. 25, no. 5, April 
1993. p. 32. 

OP-1249. R. F. Dubiel and S. C. Good*. ARIZONA. Pale
ovalley fills and lacustrine deposition in the Owl Rock Member of 
the Chinle Formation (Upper Triassic), Defiance Uplift, Arizona 
[ abstr.] Abstracts with Programs -Geological Society of America, 
in Geological Society of America, Rocky Mountain Section; ab
stracts with programs. (J. W. Geissman, chairperson and others). 
v. 23, no. 4, Apri11991. p. 18. 

OP-1250. R. F. Dubiel, S. C. Good*, C. J. Potter and L. W. 
Snee. NEVADA. Sedimentologic and biostratigraphic im
plications for early Eocene lacustrine systems, eastern Great Basin, 
Nevada [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, 89th annual Cordille
ran Section meeting and 46th annual Rocky Mountain Section 
meeting. v. 25, no. 5, Apri11993. p. 32. 

OP-1251. R. F. DubielandJ. P. Smoot Sedimentarycriteriafor 
interpreting paleoclimate from red beds; a tool for Pangean recon
structions [abstr.], in Carboniferous to Jurassic Pangea, frrst inter
national symposium; program and abstracts. (Benoit Beauchamp, 
chairperson and others). Calgary, AB: Canadian Society of Petro
leum Geologists, August 1993. p. 82. 

OP-1252. F. T. Dulong, C. B. Cecil and R. R. West*. Alloge
nic controls on the origin of a Middle Pennsylvanian cyclothem 
[ abstr.] Abstracts with Programs -Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 399. 

OP-1253. M. A. Dungan*, B. S. Singer* and R. A. Thompson. 
The temporal evolution of Volcan Tatara, 36°S, Chilean Andes; 
insights from K-Ar dating and photogrammetric projections 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1993 fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 
651. 

OP-1254. W. B. Durham*, S. H. Kirby, L. A. Stern and K. A. 
Ragaini*. Brittle and ductile behavior of ice/rock mixtures [ abstr.] 
Abstracts of Papers Submitted to the Lunar and Planetary Science 
Conference, in Abstracts of papers submitted to the Twentieth 
lunar and planetary science conference. 20, Part 1, 1989. p. 254-
255. 

OP-1255. T. S. Dyman. Distributionandcharacterofknowndeep 
natural gas resources based on data from large fields and reservoirs 
[abstr.] Annual Meeting Abstracts - American Association of 
Petroleum Geologists and Society of Economic Paleontologists 
and Mineralogists, in AAPG annual convention. 1994, 1994. p. 
141. 
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OP-1256. J. R. Dyni,R. D. Cole*andG. J. Daub*. Methanein 
Green River oil shale [abstr.] Annual Meeting Abstracts- Ameri
can Association of Petroleum Geologists and Society of Economic 
Paleontologists and Mineralogists, in AAPG annual convention. 
1994, 1994. p. 141. 

OP-1257. Daniel Dzurisin. WYOMING. Uplift and subsidence, 
the deep hydrothermal system, and possible magmatic intrusions 
at the Yellowstone Caldera, Wyoming [abstr.] Eos, Transactions, 
American Geophysical Union, in AGU 1993 fall meeting. v. 74, 
no. 43, Suppl. October 26, 1993. p. 63. 

OP-1258. R. L. Earhart Application of mineral deposit models to 
exploration for metallic mineral deposits in the Black Sea region, 
Turkey; observations resulting from aU nited Nations development 
programme [abstr.], in ISBG international symposium on The 
geology of the Black Sea region; abstracts. (Ayhan Erler, chair
person). Ankara: Maden Tek. Arama, 1992. p. 66. 

OP-1259. G. F. Eaton*, R. E. Criss* and R. J. Fleck. IDAHO. 
Isotopic evidence for timing and mechanism of deposition of the 
Pb-Ag veins of the Sunshine Mine, Coeur d'Alene District, Idaho 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, April1993. p. 33. 

OP-1260. G. P. Eberli*, P. K. Swart*, J. A. Kenter*, C. M. 
Kievman*, R. N. Ginsburg* and B. H. Lidz. Neogene seismic 
sequence boundaries, the combined result of sea-level controlled 
changes in deposition and diagenesis [abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, 1991 annual meeting. v. 23, no. 6, 1991. p. 182. 

OP-1261. N. T. Edgar. WestwardtiltingoftheGulfofCarpenta
ria, northern Australia [abstr.] Abstracts with Programs- Geologi
cal Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 70. 

OP-1262. Brenda Ekwurzel*, Peter Schlosser*, L. N. Plummer 
and Eurybiades Busenberg. Comparison of tritiumPHe and 
chlorofluorocarbon age-dating methods in shallow groundwater in 
the Atlantic Coastal Plain of Delaware, Maryland and Virginia, and 
in the Floridan Aquifer of Georgia [abstr.] Eos, Transactions, 
American Geophysical Union, in AGU 1992 spring meeting. v. 
73, no. 14, Suppl. April?, 1992. p. 128. 

OP-1263. Brenda Ekwurzel*, Peter Schlosser*, W. M. Smethie, 
Jr.*, Ralf Weppernig*, Martin Stute*, L. N. Plummer, Eu
rybiades Busenberg and R. L. Michel. Dating of shallow 
groundwater; comparison of the transient tracers tritium/He-3, 
chlorofluorocarbons and Kr-85 [abstr.] Abstracts with Programs
Geological Society of America, in Geological Society of America, 
1993 annual meeting. v. 25, no. 6, October 1993. p. 302. 

OP-1264. D. F. Elder, S. C. Sides and P. S. Chavez. Discrimi
nating lithologic units and structural features in volcanic terrain 
using Landsat thematic mapper and 3-cm airborne radar data; an 
interim report [ abstr.] Abstracts with Programs- Geological Soci
ety of America, in Geological Society of America, Rocky Moun
tain Section; abstracts with programs. (J. W. Geissman, 
chairperson and others). v. 23, no. 4, April1991. p. 18. 

OP-1265. W. P. Elder, David Bukry and W. V. Sliter. CALI
FORNIA. Development of an integrated macrofossil and macro-
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fossil zonation for the Late Cretaceous of Southern California 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, Cordilleran Section, 90th annual 
meeting. v. 26, no. 2, February 1994. p. 50. 

OP-1266. T. Elias, A. J. Sutton and J. B. Stokes*. HAWAII. 
Current S02 emissions at Kilauea Volcano; quantifying scattered 
degassing sources [abstr.] Eos, Transactions, American Geophys
ical Union, in AGU 1993 fall meeting. v. 74, no. 43, Suppl. 
October 26, 1993. p. 670-671. 

OP-1267. M. A. Ellis* and E. S. Schweig, III. Tectonic setting 
of active deformation and the 1811-1812 earthquakes in the New 
Madrid region [abstr.] Seismological Research Letters, in 87th 
annual meeting of the Seismological Society of America; abstracts. 
v. 63, no. 1, March 1992. p. 50. 

OP-1268. M. S. Ellis and G. D. Stricker. Coal rank trends from 
selected Paleocene basins, Rocky Mountain region, Western 
United States [abstr.] Abstracts with Programs- Geological Soci
ety of America, in Geological Society of America, Rocky Moun
tain Section; abstracts with programs. (J. W. Geissman, 
chairperson and others). v. 23, no. 4, April1991. p. 19. 

OP-1269. W. L. Ellis. Stress distribution in the region of the New 
Madrid seismic zone, east-central United States [abstr.] Seismo
logical Research Letters, in Suspect terranes, seismicity of South
eastern U.S.; abstracts of the 63rd annual meeting, Seismological 
Society of America, Eastern Section. v. 62, no. 3-4, December 
1991. p. 169-170. 

OP-1270. W. L. Ellsworth. Imaging fault rupture without inver
sion [abstr.] Seismological Research Letters, in 87th annual meet
ing of the Seismological Society of America; abstracts. v. 63, no. 
1, March 1992. p. 73. 

OP-1271. D. P. Elston. MONTANA, IDAHO. Geologic and pa
leomagnetic evidence for a -1300 Ma tectonic event in Missoula 
Group, Belt Supergroup (-1450-1250 Ma), Montana and Idaho 
[ abstr.] Abstracts with Programs - Geological Society of America, 
in Geological Society of America, Rocky Mountain Section; ab
stracts with programs. (J. W. Geissman, chairperson and others). 
v. 23, no. 4, Apri11991. p. 19. 

OP-1272. Poul Emsbo*, R. J. Ross, Jr.* and J. E. Repetski. 
Ibexian Valmy lithology overlain by Whiterockian Vinini Forma
tion is a possible key to upper plate stratigraphy [ abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 89th annual Cordilleran Section meeting and 
46th annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 34. 

OP-1273. D. A. Enderlin*, N. J. Lehrman*, G. C. Nelson* and 
R. M. Tosdal. CALIFORNIA. Structural evolution of Au-Ag 
veins, McLaughlin Mine, Northern California [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 89th annual Cordilleran Section meeting and 
46th annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 34-35. 

OP-1274. E. R. Engdahl and E. A. Bergman. International seis
mological observing period; the role of national and regional 
broadband seismic networks [abstr.] Seismological Research Let
ters, in Seismological Society of America, 88th annual meeting. 

(D. E. Byrne, chairperson and others). v. 64, no. 1, March 
1993. p. 43. 

OP-1275. E. R. Engdahl, T. M. Boyd* and A. Erich*. Fine 
structure of the Aleutian subduction zone [abstr.] Seismological 
Research Letters, in Seismological Society of America, 88th an
nual meeting. (D. E. Byrne, chairperson and others). v. 64, no. 
1, March 1993. p. 15. 

OP-1276. E. R. Engdahl, R. P. Boland and E. A. Bergman. Ef
fects oflateral heterogeneity in the lower mantle and core on glo hal 
travel times [ abstr.] Seismological Research Letters, in 87th annual 
meeting of the Seismological Society of America; abstracts. v. 
63, no. 1, March 1992. p. 65. 

OP-1277. K. J. Englund. Tectonic and sedimentary controls on 
coal distribution in the Appalachian Basin [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, Northeastern Section, 27th annual meeting. v. 24, no. 
3, March 1992. p. 19. 

OP-1278. K. J. Englund and R. E. Thomas. KENTUCKY. The 
Waverly Arch; eastern Kentucky's enigmatic structure [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, Southeastern Section, 43rd annual 
meeting. v. 26, no. 4, March 1994. p. 12. 

OP-1279. R. D. Evaldi and B. L. Moore. KENTUCKY. Water
quality studies of selected streams in Jefferson County, Kentucky 
[abstr.], in Water quality in the Ohio River basin; factors, causes, 
impacts; program/abstracts. (Gordon Garner, chairperson and oth
ers). Cincinnati, OH: Ohio River Basin Consortium for Research 
and Education, 1993 unpaginated. 

OP-1280. H. T. Evans, Jr., J. M. Post* and D. R. Ross*. The 
crystal structures of fernandinite and corvusite [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 1991 annual meeting. v. 23, no. 6, 1991. p. 
219. 

OP-1281. W. C. Evans, G. W. Kling* and M. L. Tuttle. Ongo
ing research activities at lakes Nyos and Monoun, Cameroon, by 
the U.S. scientific team-Recherches en coors par 1 'Equipe Amer
icaine aux lacs Nyos et Monoun, Cameroun [abstr.] Publication 
Occasionnelle - Centre International Pour la Formation et les 
Echanges Geologiques = Occasional Publication - International 
Center for Training and Exchanges in the Geosciences, in 15th 
colloquium of African geology-15e colloque de geologie africa
ine. 20, 1990. p. 128. 

OP-1282. C. M. Falkner*, C. F. Miller* and J. L. Wooden. 
NEVADA. Petrology of Aztec Wash Pluton, Eldorado Moun
tains, southern Nevada [abstr.] Abstracts with Programs- Geolo
gical Society of America, in Geological Society of America, 89th 
annual Cordilleran Section meeting and 46th annual Rocky Moun
tain Section meeting. v. 25, no. 5, Apri11993. p. 36. 

OP-1283. W. F. Falls, J. S. Baum and L. E. Edwards. SOUTH 
CAROLINA, GEORGIA. Sedimentological techniques applied 
to the hydrology of the Atlantic Coastal Plain in South Carolina 
and Georgia near the Savannah River Site [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, Southeastern Section, 43rd annual meeting. v. 26, 
no. 4, March 1994. p. 13. 



OP-1284. G. L Farmer*, A. F. Glazner*, H. G. Wilshire, J. L. 
Wooden and W. J. Pickthorn. CALIFORNIA. AMORB source 
for late Cenozoic basalts at the Cima volcanic field, Mojave Desert, 
California [abstr.] Abstracts with Programs- Geological Society 
of America, in Geological Society of America, Cordilleran Sec
tion, 90th annual meeting. v. 26, no. 2, February 1994. p. 50. 

OP-1285. G. L. Farmer*, R. B. Scott, S. I. Weiss* and D. C. 
Noble*. NEVADA. Geochemical expression of a major E-W 
trending lithospheric boundary at 37o N latitude, southern Nevada 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, Apri11993. p. 36. 

OP-1286. C. D. Farrar. CALIFORNIA. Hydrogeology of the 
interstratified volcanic rocks and glacial deposits in Mammoth 
Basin, Mono County, California [abstr.] Abstracts with Programs 
- Geological Society of America, in Geological Society of Amer
ica, 1991 annual meeting. v. 23, no. 6, 1991. p. 215. 

OP-1287. J. M. Fenelon. INDIANA. Areal and vertical distribu
tion of Indiana aquifers [abstr.] Abstracts with Programs- Geolo
gical Society of America, in Geological Society of America, 
North-Central Section, 27th annual meeting. v. 26, no. 5, April 
1994. p. 15. 

OP-1288. M. L. Ferns*, M. L. Cummings* and J. G. Evans. 
OREGON. Spatial and temporal relationships between calc-alka
line volcanism and late Miocene mineralization in the Ore-Ida 
Graben [ abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, 89th annual Cordille
ran Section meeting and 46th annual Rocky Mountain Section 
meeting. v. 25, no. 5, April1993. p. 37. 

OP-1289. J. H. Fink*, R. E. Grimm*, S. W. Kieffer* andN. T. 
Bridges. Explosion pits, slump deposits and overall shapes of 
Venusian pancake domes suggest silicic compositions [ abstr.] Eos, 
Transactions, American Geophysical Union, in AGU 1993 spring 
meeting. v. 74, no. 16, Suppl. May 1993. p. 190. 

OP-1290. R. B. Finkelman. Mitigating environmental impacts of 
coal use [ abstr.] Annual Meeting Abstracts- American Association 
of Petroleum Geologists and Society of Economic Paleontologists 
and Mineralogists, in AAPG annual convention. 1994, 1994. p. 
148. 

OP-1291. R. B. Finkelman, C. L. Oman and F. T. Dulong. 
RHODE ISLAND, MASSACHUSETTS. Chemistry and miner
alogy of some anthracitic coal samples from the Narragansett 
Basin, Rhode Island and Massachusetts [abstr.] Abstracts with 
Programs -Geological Society of America, in Geological Society 
of America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
30. 

OP-1292. C. D. Finton*, A. E. Springer*, E. S. Bair* andM. J. 
J agucki. Estimating arrival of natural recharge at the water table 
using specific conductance, temperature and the detection of a 
conservative tracer bromide [abstr.] Abstracts with Programs -
Geological Society of America, in Geological Society of America, 
1993 annual meeting. v. 25, no. 6, October 1993. p. 377. 

OP-1293. N. S. Fishman and J. K. Pitman. ILLINOIS, INDI
ANA. Regional diagenesis in the Mt. Simon and St. Peter sand
stones, lllinois Basin; evidence of basin-wide fluid flow [abstr.] 
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Annual Meeting Abstracts - American Association of Petroleum 
Geologists and Society of Economic Paleontologists and Mineral
ogists, in AAPG annual convention. 1994, 1994. p. 149. 

OP-1294. R. J. Fleck, R. E. Criss*, G. F. Eaton*, C. S. 
Wavra* and W. D. Bond*. IDAHO. Strontium and oxygen iso
topic characteristics and the age of siderite-tetrahedrite veins in the 
Sunshine Mine, Coeur d'Alene District, Idaho [abstr.] Abstracts 
with Programs -Geological Society of America, in Geological 
Society of America, 1991 annual meeting. v. 23, no. 6, 1991. p. 
173. 

OP-1295. R. J. FleckandS. H. Gunn. Theuseofintegratedgeo
logic, geochemical, and isotopic studies in the identification and 
interpretation of lithospheric boundaries in the northwestern 
United States [abstr.] Abstracts with Programs- Geological Soci
ety of America, in Geological Society of America, 1991 annual 
meeting. v. 23, no. 6, 1991. p. 210. 

OP-1296. A. H. Fleming, A. A. Drake, Jr. and Lucy McCartan. 
DISTRICT OF COLUMBIA, MARYLAND. The Rock Creek 
shear zone; a major tectonic boundary in the central Appalachian 
Piedmont [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, Northeastern Section, 
27th annual meeting. v. 24, no. 3, March 1992. p. 21. 

OP-1297. R. M. Flores, S. B. Roberts, W. J. Perry, Jr. and D. 
J. Nichols. Evolution of Paleocene depositional systems and coal 
basins in a tectonic continuum, Rocky Mountain region [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, Rocky Mountain Section; ab
stracts with programs. (J. W. Geissman, chairperson and others). 
v. 23, no. 4, Apri11991. p. 22. 

OP-1298. N. K. Foley and R. A. Ayuso. COLORADO. Geo
chemical and Pb isotopic signatures of Au mineralization in the 
central San Juan area, CO; a case study of the North amethyst vein 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, Rocky Mountain Section; ab
stracts with programs. (J. W. Geissman, chairperson and others). 
v. 23, no. 4, Apri11991. p. 22. 

OP-1299. N. K. Foley and R. A. Ayuso. COLORADO. Trace 
element and Pb isotopic geochemistry of Au-Ag vein assemblages 
and volcanic wallrock, North Amethyst, Creede District, CO 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 164. 

OP-1300. D. W. Folger, D. S. Foster, A. L. Brill and C. L. 
Brown. Acoustic characterization of lake floor geology; southern 
Lake Michigan [abstr.] Abstracts with Programs - Geological 
Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 380. 

OP-1301. P. F. Folger, R. B. Wanty, E. P. Poeter* and F. L. 
Paillet. COLORADO. Radon-222 variations in ground water in 
fractured Pikes Peak Granite; results from geophysical logging and 
aquifer tests [abstr.] Abstracts with Programs- Geological Society 
of America, in Geological Society of America, 1993 annual meet
ing. v. 25, no. 6, October 1993. p. 428. 

OP-1302. E. E. Foord, Petr Cerny*, L. L. Jackson and D. M. 
Sherman. COLORADO. Composition and paragenesis of peg
matite-hosted micas from the Pikes Peak Batholith, Colorado 
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[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, Rocky Mountain Section; ab
stracts with programs. (J. W. Geiss man, chairperson and others). 
v. 23, no. 4, April1991. p. 22-23. 

OP-1303. E. R. Force. The preservation of placer concentrations 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 1991 annual meeting. v. 23, 
no. 6, 1991. p. 172. 

OP-1304. A. B. Ford,J. G. ArthandBelaCsejtey,Jr. ALASKA. 
Trondhjemite of the Talkeetna Mountains; an unusually large 
low-K pluton in Alaska's Peninsular Terrane [abstr.] Abstracts 
with Programs -Geological Society of America, in Geological 
Society of America, 89th annual Cordilleran Section meeting and 
46th annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 38. 

OP-1305. R. C. Ford* and L. W. Snee. ALASKA. 40 Arl9 Ar 
thermochronology of white mica from the Bluff area, Alaska; the 
frrst ages for lode sources of placer gold deposits in the Seward 
Peninsula [ abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 469. 

OP-1306. D. S. Foster, D. W. Folger and A. L. Brill. Regional 
nearshore mapping in southern Lake Michigan [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, North-Central Section, 27th annual meeting. 
v. 26, no. 5, Apri11994. p. 16. 

OP-1307. R. 0. Fournier. CALIFORNIA. The initiation of 
movement on the San Andreas Fault by hydraulic fracturing where 
thrust faulting is prevalent [abstr.] Eos, Transactions, American 
Geophysical Union, in AGU 1993 fall meeting. v. 74, no. 43, 
Suppl. October 26, 1993. p. 581. 

OP-1308. Arthur Frankel. CALIFORNIA. Simulating strong-mo
tion records of the Landers and Lorna Prieta earthquakes using 
aftershock records and constant stress drop scaling [abstr.] Eos, 
Transactions, American Geophysical Union, in AGU 1993 fall 
meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 428. 

OP-1309. J. M. Franklin*, W. D. Goodfellow*, E. E. Davis* 
and R. A. Zierenberg. Site 856 of ODP Leg 139; discovery of a 
major massive sulfide deposit in Middle Valley ofthe Juan de Fuca 
Ridge [abstr.] Program with Abstracts- Geological Association of 
Canada; Mineralogical Association of Canada; Canadian Geo
physical Union, Joint Annual Meeting. 19, 1994. p. 38. 

OP-1310. C. J. Fridrich and D. W. O'Leary. NEVADA. Does 
the Walker Lane extend through the Nevada Test Site region? 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, Apri11993. p. 39. 

OP-1311. J. D. Friedman, J. E. Conrad, E. H. McKee, F. E. 
Mutschler* and R. E. Zartman. NEW YORK. New evidence of 
a Jurassic thermotectonic event as an overprint to late Paleozoic 
tectonism in southeastern New York [abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, Northeastern Section, 29th annual meeting. v. 26, no. 
3, March 1994. p. 18. 

OP-1312. T. P. Frost and J. L. Wooden. WASHINGTON. 
Mesozoic magmatic and metamorphic evolution of the Okanogan
Tiffany Block, north-central Washington [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, Cordilleran Section, 90th annual meeting. v. 26, no. 
2, February 1994. p. 53. 

OP-1313. G. S. Puis, W. J. Lutter, A. R. Levander* and E. S. 
Wissinger*. ALASKA. The 1990 Brooks Range, Alaska, seismic 
experiment; results from vertical-incidence and wide-angle reflec
tion data and refraction data [abstr.] Abstracts with Programs -
Geological Society of America, in Geological Society of America, 
89th annual Cordilleran Section meeting and 46th annual Rocky 
Mountain Section meeting. v. 25, no. 5, Apri11993. p. 40. 

OP-1314. J. A. Fuller*, R. N. Oldale and R. C. Circe OHIO. 
Geology of the Ohio portion of Lake Erie [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, North-Central Section, 27th annual meeting. v. 26, 
no. 5, April1994. p. 16. 

OP-1315. M. J. Gallagher*, S. H. Clark, N. J. Butcher*, P. R. 
Parker* and P. R. Simpson*. Cyclic barium inheritance [abstr.], 
in Mineral deposit modelling in relation to crustal reservoirs of the 
ore-forming elements; abstracts volume. (R. P. Foster, editor). 
Inst Min. and Metall. 1992. 

OP-1316. D. L. Galloway. CALIFORNIA. Coseismic volume 
strain associated with the Landers earthquake; an analysis of 
aquifer fluid-pressure responses, Antelope Valley, California 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1993 spring meeting. v. 74, no. 16, Suppl. May 1993. p. 317. 

OP-1317. D. L. Galloway and W. E. Wilcoxon*. CALIFOR
NIA, NEVADA. Earth-tide induced fluid-pressure changes in 
Devils Hole, Death Valley National Monument, California-Ne
vada [abstr.] Eos, Transactions, American Geophysical Union, in 
AGU 1993 fall meeting. v. 74, no. 43, Suppl. October26, 1993. 
p. 565. 

OP-1318. J. V. Gardner. Lessons of the Pleistocene [abstr.] Paly
nology, in Abstracts of the proceedings of the Twenty-fourth 
annual meeting of the American Association of Stratigraphic Pal
ynologists. 16, 1992. p. 219-220. 

OP-1319. J. S. Gassaway. Laramide silcrete in North America 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, Rocky Mountain Section; ab
stracts with programs. (J. W. Geissman, chairperson and others). 
v. 23, no. 4, Apri11991. p. 23-24. 

OP-1320. J. S. Gassaway. WYOMING. Silcrete of Wyoming 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, Rocky Mountain Section, 43rd 
annual meeting. v. 22, no. 6, April1990. p. 11. 

OP-1321. D. L. Gautier, R. F. Mast, G. L. Dolton and J. W. 
Schmoker. U.S. Geological Survey methodology for the 1995 
National Assessment [abstr.] Annual Meeting Abstracts- Ameri
can Association of Petroleum Geologists and Society of Economic 
Paleontologists and Mineralogists, in AAPG annual convention. 
1994, 1994. p. 153. 

OP-1322. J. S. Gee*, Hubert Staudigel*, J. H. Natland* and M. 
S. Pringle. HAWAII. Volcanism at Jasper Seamount; similari
ties with Hawaii [ abstr.] Eos, Transactions, American Geophysical 



Union, in AGU 1990 spring meeting. v. 71, no. 17, April24, 
1990. p. 654. 

OP-1323. A. L. Geldon. NEVADA. Analysis of aquifer tests in 
Miocene tuffaceous rocks having layered fracture and matrix per
meability, Yucca Mountain, Nevada [abstr.] Abstracts with Pro
grams- Geological Society of America, in Geological Society of 
America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
257. 

OP-1324. T. M. Gerlach. A magmatic vapor saturation and accu
mulation model for the 20-megaton S02 cloud from the June 15, 
1991, climactic eruption of Mount Pinatubo [abstr.] Eos, Transac
tions, American Geophysical Union, in AGU 1993 fall meeting. 
v. 74, no. 43, Suppl. October 26, 1993. p. 104-105. 

OP-1325. T. M. Gerlach, R. B. Symonds and H. R. Westrich*. 
Evaluation of excess sulfur sources for the 20-megaton S02 cloud 
from the June 15, 1991, climactic eruption of Mount Pinatubo 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1993 fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 
668. 

OP-1326. J. F. Gibbs. CALIFORNIA. The attenuation of seis
mic shear waves in Quaternary alluvium from borehole measure
ments and local earthquakes, Santa Clara Valley, California 
[ abstr.] Seismological Research Letters, in 87th annual meeting of 
the Seismological Society of America; abstracts. v. 63, no. 1, 
March 1992. p. 34. 

OP-1327. C. N. Gibson*, T. L. Vallier and J. E. O'Connor*. 
OREGON, IDAHO. The Rush Creek landslide in Hells Canyon 
of the Snake River, Oregon and Idaho [abstr.] Abstracts with 
Programs -Geological Society of America, in Geological Society 
of America, Rocky Mountain Section, 43rd annual meeting. v. 
22, no. 6, Apri11990. p. 12. 

OP-1328. P. C. Gibson*, R. M. Tosdal and D. C. Noble*. 
Magmatic source from metals in an adularia-sericite type Ag-Au 
vein system; lead isotopic compositions at the Orcopampa District, 
Peru [abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, 89th annual Cordille
ran Section meeting and 46th annual Rocky Mountain Section 
meeting. v. 25, no. 5, April1993. p. 42. 

OP-1329. T. G. Gibson and L. M. Bybell. Paleocene/Eocene 
boundary strata and events in the U.S. Atlantic Coastal Plain 
[abstr.] Journal of Vertebrate Paleontology, in Society of Verte
brate Paleontology, 53rd annual meeting. (R. L. Cifelli, editor 
and others). v. 13, no. 3, Suppl. 1993. p. 37. 

OP-1330. T. G. Gibson, L. M. Bybell, J. P. Owens, D. B. 
Mason, Lucy McCartan and J. N. Snow. Climatic and strati
graphic implications of clay mineral changes in Paleocene/Eocene 
boundary strata; Eastern United States [abstr.] Abstracts with 
Programs- Geological Society of America, in Geological Society 
of America, Southeastern Section, 43rd annual meeting. v. 26, 
no. 4, March 1994. p. 15. 

OP-1331. W. H. Gillespie and K. J. Englund. Biostratigraphic 
framework for strata across the Mississippian-Pennsylvanian 
boundary in the Appalachian Basin [abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, Northeastern Section, 27th annual meeting. v. 24, no. 
3, March 1992. p. 23. 
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OP-1332. M. B. Goldhaber, T. S. Hayes, L. E. Rowan and C. 
D. Taylor. ILLINOIS, KENTUCKY, TENNESSEE. Localized 
magmatic-hydrothermal effects within a regional mississippi val
ley type system; Illinois-Kentucky, central Tennessee, and central 
Kentucky districts [abstr.] Abstracts with Programs- Geological 
Society of America, in Geological Society of America, 1991 
annual meeting. v. 23, no. 6, 1991. p. 173. 

OP-1333. M. B. Goldhaber and A. D. Nicholson*. Thermo
chemical sulfate reduction as a source of sedimentary H2S [ abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 21-22. 

OP-1334. J. S. Gomberg. Tectonic deformation in the New Ma
drid seismic zone [abstr.] Seismological Research Letters, in Sus
pect terranes, seismicity of Southeastern U.S.; abstracts of the 63rd 
annual meeting, Seismological Society of America, Eastern Sec
tion. v. 62, no. 3-4, December 1991. p. 171. 

OP-1335. D. J. Goode and C. A. Appel. Exact alternatives to 
harmonic mean for fmite-difference interblock transmissivity 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1992 spring meeting. v. 73, no. 14. Suppl. April 7, 1992. p. 
123. 

OP-1336. D. A. Goolsby, W. A. Battaglin and E. M. Thurman. 
Occurrence and transport of agricultural chemicals in the Missis
sippi River during the 1993 flood [ abstr.] Eos, Transactions, Amer
ican Geophysical Union, in AGU 1993 fall meeting. v. 74, no. 
43, Suppl. October 26, 1993. p. 62-63. 

OP-1337. L. C. Gordon. Learning about mineral uses as an alter
native to traditional introductory rock and mineral lessons [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, Apri11993. p. 44. 

OP-1338. E. Gorecka*, S. Kibitlewski*, A. Kozlowski*. M. 
Szuwarzynski*, D. L. Leach and J. G. Viets. Tectonic control 
of the origin of Zn-Pb deposits, S. Poland [abstr.] Program and 
Abstracts; Biennial Pan-American Conference on Research on 
Fluid Inclusions, in Fourth biennial Pan-American conference on 
Research on fluid inclusions; program and abstracts. 4, 1992. p. 
35. 

OP-1339. D. C. Gosselin*, P. I. Nabelek* and Z. E. Peterman. 
NEBRASKA. Major ion, 0-18, and Sr variations in K-rich lakes 
of the Alkali Lakes region, western Sandhills, Nebraska [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 320. 

OP-1340. J. S. Granata, II*, R. E. Karlin*, D. L. Swatzkey and 
Andrew Griscom. OREGON, NEVADA. Subsurface structure 
of southeastern Oregon and northwestern Nevada from an analysis 
of complete Bouguer gravity [abstr.] Abstracts with Programs
Geological Society of America, in Geological Society of America, 
89th annual Cordilleran Section meeting and 46th annual Rocky 
Mountain Section meeting. v. 25, no. 5, April1993. p. 44. 

OP-1341. N. G. Grannemann and G. C. Huffman. MICHIGAN. 
Regional ground-water flow in the Lower Peninsula of Michigan 
[abstr.] Abstracts with Programs- Geological Society of America, 
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in Geological Society of America, North-Central Section, 27th 
annual meeting. v. 26, no. 5, April1994. p. 17. 

OP-1342. R. I. Grauch, C. A. Gent, M. B. Goldhaber, R. M. 
Coveney, Jr.* and J. B. Murowchick*. Cyclic sea floor exhala
tion, diagenesis and turbidity flow in the formation of polymetallic 
(Ni-Mo-PGE) deposits in black shales; an example from Canada 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 1991 annual meeting. v. 23, 
no. 6, 1991. p. 171. 

OP-1343. R. I. Grauch and G. P. Meeker. Electron microprobe 
analysis of organic matter in ore deposits [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
28-29. 

OP-1344. V. J. Grauch, R. W. Saltus and Viki Bankey. A new 
view of pre-Cenozoic basement in the eastern Great Basin from 
basement gravity and pseudogravity data [abstr.] Abstracts with 
Programs -Geological Society of America, in Geological Society 
of America, Cordilleran Section, 90th annual meeting. v. 26, no. 
2, February 1994. p. 55. 

OP-1345. AaronGreen*,F. L. PailletandJ. T. Gurrieri*. CON
NECTICUT. A multi-faceted evaluation of a gasoline contami
nated bedrock aquifer in Connecticut [abstr.] Abstracts with 
Programs- Geological Society of America, in Geological Society 
of America, Northeastern Section, 27th annual meeting. v. 24, no. 
3, March 1992. p. 25. 

OP-1346. H. G. Greene, D. L. Orange* and J. Bary*. CALI
FORNIA. Geological diversity of cold seep communities, Mon
terey Bay region, Central California, U.S.A. [abstr.] Eos, 
Transactions, American Geophysical Union, in AGU 1993 fall 
meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 578. 

OP-1347. R. B. Greenwood*, G. J. Saucedo*, M. P. Kennedy* 
and H. G. Greene. CALIFORNIA. Geology of the Long Beach 
1:100,000 Quadrangle, Southern California; preliminary compila
tion [ abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, Cordilleran Section, 
90th annual meeting. v. 26, no. 2, February 1994. p. 55. 

OP-1348. M. S. Griffin and D. S. Mueller. ILLINOIS. Im
plementation of a mussel-bed monitoring system below the pro
posed Olmsted lock and dam, Olmsted, Illinois [abstr.], in Water 
quality in the Ohio River basin; factors, causes, impacts; pro
gram/abstracts. (Gordon Garner, chairperson and others). Cin
cinnati, OH: Ohio River Basin Consortium for Research and 
Education, 1993 unpaginated. 

OP-1349. P. G. Griffiths, T. S. Melis and R. H. Webb. ARI
ZONA. Magnitude and flow transformation of debris flows in 
Grand Canyon, Arizona [abstr.] Abstracts with Programs- Geolo
gical Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 395-396. 

OP-1350. Andrew Griscom, R. C. Jachens, P. F. Halvorson and 
R. J. Blakely. CALIFORNIA. A transverse structural belt asso
ciated with gold mineralization and geothermal systems at lat 39o 
in the Coast Ranges of Northern California [abstr.] Eos, Transac
tions, American Geophysical Union, in AGU 1993 fall meeting. 
v. 74, no. 43, Suppl. October 26, 1993. p. 550. 

OP-1351. Andrew Griscom, C. W. Roberts and P. F. Halvorson. 
CALIFORNIA. Tectonic significance of magnetic and gravity 
data across Northern California (Lat. 39°N to Lat. 41 oN) [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, April1993. p. 44. 

OP-1352. T. P. Grover and D. L. Wright Electromagnetic bore
hole tomography for fracture mapping in crystalline rock [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 426. 

OP-1353. T. W. Grover*, J. W. Rice*, L. W. Snee and D. M. 
Unruh. IDAHO. Constraints on the tectonometamorphic evolu
tion of the St Joe-Clearwater region, northern Idaho [abstr.] Ab
stracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 173. 

OP-1354. J. A. Grow, C. J. Potter and J. J. Miller. NEVADA. 
Seismic constraints on fault angles in Railroad Valley, NV [ abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, April1993. p. 45. 

OP-1355. J. A. Grow, C. J. Potter and J. J. Miller. NEVADA. 
Seismic reflection studies in eastern Nevada [ abstr.] Annual Meet
ing Abstracts- American Association of Petroleum Geologists and 
Society of Economic Paleontologists and Mineralogists, in AAPG 
annual convention. 1994, 1994. p. 160. 

OP-1356. L. C. Gundersen and A. E. Gates*. VIRGINIA. 
Variation of major elements and radionuclides with strain in the 
Brookneal and Hylas shear zones, Virginia [abstr.] Abstracts with 
Programs -Geological Society of America, in Geological Society 
of America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
420. 

OP-1357. S. H. Gunn. MONTANA. Isotopic constraints on the 
Archean-Proterozoic boundary of southwestern Montana [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1991 annual meeting. v. 23, no. 
6, 1991. p. 210. 

OP-1358. G. M. Guthrie*, M. G. Steltenpohl*, A. L. 
Heatherington*,M. J. Kunk,M. S. Defant*andP. A. Salpas*. 
ALABAMA. Age and tectonic setting of subsurface plutonic 
rocks in South Alabama; implications for igneous activity along 
the Alleghanian suture [abstr.] Abstracts with Programs- Geolo
gical Society of America, in Geological Society of America, South
eastern Section, 43rd annual meeting. v. 26, no. 4, March 1994. 
p. 17. 

OP-1359. B. R. Hacker*, S. R. Bohlen and S. H. Kirby. Albite 
~jadeite+ quartz transformation in albitite [abstr.] Eos, Transac
tions, American Geophysical Union, in AGU 1993 fall meeting. 
v. 74, no. 43, Suppl. December 6, 1993. p. 611. 

OP-1360. B. R. Hacker*, M. M. Donato and M. 0. 
McWilliams*. New geochronologic constraints on Early, Middle, 
and Late Jurassic orogenesis in the Klamath Mountains [abstr.] 
Abstracts with Programs - Geological Society of America, in 



Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, April1993. p. 46. 

OP-1361. D. G. Hadley, E. M. Brouwers and T. M. Bown. 
Quaternary paleoclimatic cycles, Abu Dhabi Emirate, U.A.E. 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 391. 

OP-1362. J. T. Hagstrum and B. L. Murchey. CALIFORNIA. 
Deposition of Lower Jurassic radiolarian chert, San Rafael Moun
tains, California, within the equatorial zone of high biologic pro
ductivity [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, Cordilleran Section, 
90th annual meeting. v. 26, no. 2, February 1994. p. 56. 

OP-1363. J. W. Haines, R. A. Holman* and William Townsley. 
Remote video monitoring of the Lake Erie shoreline [abstr.] Ab
stracts with Programs - Geological Society of America, in Geolo
gical Society of America, North-Central Section, 27th annual 
meeting. v. 26, no. 5, April1994. p. 18. 

OP-1364. J. C. Haley*, T. S. Dyman* and W. J. Perry, Jr. 
MONT ANA. The Frontier Formation; a record of Mid-Creta
ceous foreland uplift in southwestern Montana [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, Rocky Mountain Section; abstracts with pro
grams. (J. W. Geissman, chairperson and others). v. 23, no. 4, 
April1991. p. 29. 

OP-1365. K. M. Haller, R. L. Dart and M. C. Stickney*. 
MONTANA, IDAHO. A compilation of major active faults for 
parts of Montana and Idaho [abstr.] Abstracts with Programs -
Geological Society of America, in Geological Society of America, 
89th annual Cordilleran Section meeting and 46th annual Rocky 
Mountain Section meeting. v. 25, no. 5, April1993. p. 46. 

OP-1366. P. A. Hamilton and J. M. Denver. DELAWARE, 
MARYLAND, VIRGINIA. Effects of agriculture chemicals on 
natural geochemistry of shallow groundwater, Delmarva Penin
sula, Delaware, Maryland, and Virginia [abstr.] Virginia Division 
of Mineral Resources Publication, in Studies in eastern energy and 
the environment; AAPG Eastern Section special volwne. (A. P. 
Schultz, editor and others). 132, 1994. p. 179. 

OP-1367. W. B. Hamilton. Behavior of western Pacific island 
arcs [abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, 1991 annual meeting. 
v. 23, no. 6, 1991. p. 217. 

OP-1368. W. B. Hamilton. The early Earth; a perspective on the 
Archean [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, 89th annual Cordille
ran Section meeting and 46th annual Rocky Mountain Section 
meeting. v. 25, no. 5, April1993. p. 46-47. 

OP-1369. W. B. Hamilton. UTAH. "SevierDesertDetachment," 
Utah; a nonexistent structure [abstr.] Abstracts with Programs -
Geological Society of America, in Geological Society of America, 
Cordilleran Section, 90th annual meeting. v. 26, no. 2, February 
1994. p. 57. 

OP-1370. W. B. Hamilton. CALIFORNIA, NEVADA. Death 
Valley-Fish Lake Valley transfer fault, Calif. and Nev. [abstr.] 
Abstracts with Programs - Geological Society of America, in 
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Geological Society of America, Cordilleran Section, 90th annual 
meeting. v. 26, no. 2, February 1994. p. 57. 

OP-1371. W. B. Hamilton and K. A. Howard. Detachment 
faults; steep active sectors are bounded by migrating hinges at both 
tops and bottoms [abstr.] Abstracts with Programs- Geological 
Society of America, in Geological Society of America, 1991 
annual meeting. v. 23, no. 6, 1991. p. 189-190. 

OP-1372. J. M. Hammarstrom and D. A. Brew. ALASKA. Pe
trology and geobarometry of Admiralty-Revillagigedo Belt gran
itoids near Petersburg, Southeastern Alaska [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 89th annual Cordilleran Section meeting and 46th 
annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 47. 

OP-1373. D. P. Hammermeister and Daniel Blout. NEVADA. 
Methods for drilling and sampling that minimize moisture-content 
changes in cuttings, core, and formation rock in the unsaturated 
zone, Yucca Mountain, Nevada [abstr.], in Characterization and 
monitoring of the vadose (unsaturated) zone; proceedings. 
Worthington, OH: Natl. Water Well Assoc. 1985 unpaginated. 

OP-1374. D. P. Hammermeister, J. M. Klenke*, Ibrahim Palaz* 
and Philip Harrold. NEVADA. Borehole-logging and calibration 
methods used in cased and uncased test holes to determine moisture 
and porosity proflles in the unsaturated zone, Yucca Mountain, 
Nevada [abstr.], in Characterization and monitoring of the vadose 
(unsaturated) zone; proceedings. Worthington, OH: Natl. Water 
Well Assoc. 1985 unpaginated. 

OP-1375. P. L. Hansley. Diagenesis in the Upper Cretaceous 
Tuscaloosa Formation; new answers to nagging questions [abstr.] 
Annual Meeting Abstracts - American Association of Petroleum 
Geologists and Society of Economic Paleontologists and Mineral
ogists, in AAPG annual convention. 1994, 1994. p. 163. 

OP-1376. Lindley Hanson* and D. C. Bradley. MAINE. Late 
Silurian to Early Devonian paleogeography of the Kearsarge-Cen
tral Maine Basin revealed by paleocurrents and sedimentary facies 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 360. 

OP-1377. Lindley Hanson* and D. C. Bradley. Westerly trans
port of Acadian flysch confirmed by paleoflow data [abstr.] Ab
stracts with Programs - Geological Society of America, in 
Geological Society of America, Northeastern Section, 29th annual 
meeting. v. 26, no. 3, March 1994. p. 22. 

OP-1378. J. K. Hardie and K. S. Fleck*. UTAH. Clastic dikes 
and sills in Campanian coals, Wasatch Plateau coal field, Utah 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, Rocky Mountain Section; ab
stracts with programs. (J. W. Geissman, chairperson and others). 
v. 23, no. 4, April1991. p. 30. 

OP-1379. A. E. Harding*, R. B. Scott*, H. H. Mehnert and E. 
H. Pampeyan. NEVADA. Kane Springs Wash Caldera, South
east Nevada; the other half of the story [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, Rocky Mountain Section; abstracts with programs. (J. 
W. Geissman, chairperson and others). v. 23, no. 4, April1991. 
p. 30. 
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OP-1380. S. S. Harlan. New paleomagnetic results from middle 
and late Proterozoic intrusive rocks of the Central and Southern 
Rocky Mountains [abstr.] Abstracts with Programs - Geological 
Society of America, in Geological Society of America, 89th annual 
Cordilleran Section meeting and 46th annual Rocky Mountain 
Section meeting. v. 25, no. 5, Apri11993. p. 48. 

OP-1381. S. C. Harmsen. NEVADA. Regional-scale velocity 
anisotropy inferred from Nevada Test Site nuclear test P-arrivals 
[abstr.] Seismological Research Letters, in 87th annual meeting of 
the Seismological Society of America; abstracts. v. 63, no. 1, 
March 1992. p. 39. 

OP-1382. E. L. Harp, R. W. Jibson and D. K. Keefer. UTAH. 
Seismically induced landslides triggered at extraordinary dis
tances; evidence from the Springdale, Utah, landslide [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 32. 

OP-1383. A. G. Harris. Conodontcoloralterationpotpourri; heat
ing from low to high and wet to dry [abstr.] Abstracts with 
Programs- Geological Society of America, in Geological Society 
of America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
29. 

OP-1384. R. A. Harris, T. K. Rockwell* and S. M. Day*. 
CALIFORNIA. A 3-D dynamic rupture model for the next Anza 
Gap earthquakes [abstr.] Seismological Research Letters, in 87th 
annual meeting of the Seismological Society of America; abstracts. 
v. 63, no. 1, March 1992. p. 23. 

OP-1385. R. A. Harris and R. W. Simpson. CALIFORNIA. In 
the shadow of 1857; an evaluation of the stress changes generated 
by the M8 Ft. Tejon, California, earthquake [abstr.] Eos, Transac
tions, American Geophysical Union, in AGU 1993 fall meeting. 
v. 74, no. 43, Suppl. October 26, 1993. p. 427. 

OP-1386. R. W. HarrisonandW. J. Nelson*. Ispresentseismic
ity in the Midcontinent U.S.A. a renewal of an earlier Neogene 
tectonic event? [abstr.] Abstracts with Programs - Geological 
Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 479. 

OP-1387. P. E. Hart,JillMcCarthy,E. D. Karageorgi* andT. V. 
McEvilly*. CALIFORNIA. Seismic reflection profiling in the 
San Francisco Bay area; the 1991 Bay Area Seismic Imaging 
Experiment (BASIX) [abstr.] Abstracts with Programs- Geologi
cal Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 417-418. 

OP-1388. P. T. Harte. Possible effects of glacial-depositional en
vironment on the permeability of near-surface fractured bedrock 
[ abstr.] Abstracts with Programs - Geological Society of America, 
in Geological Society of America, Northeastern Section, 29th 
annual meeting. v. 26, no. 3, March 1994. p. 22. 

OP-1389. P. T. Harte and W. P. Johnson. Statistical analysis of 
key parameters affecting baseflow recessions to account for basin 
hydrogeology [abstr.] Abstracts with Programs- Geological Soci
ety of America, in Geological Society of America, Northeastern 
Section, 24th annual meeting; abstracts with programs. v. 21, no. 
2, February 1989. p. 21. 

OP-1390. J. W. Harvey and W. K. Nuttle*. Control of soil-sa
linity in coastal wetlands by transport within two pore-size net-

works [abstr.] Eos, Transactions, American Geophysical Union, in 
AGU 1992 spring meeting. v. 73, no. 14, Suppl. April7, 1992. 
p. 131-132. 

OP-1391. R. W. Harvey. Transport behavior of bacteria and bac
teria-sized microspheres in contaminated ground water environ
ments [abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 349. 

OP-1392. D. S. Harwood,G. H. Girty*,M. S. Girty*andR. E. 
Hanson*. CALIFORNIA. Prebatholithic normal and right
oblique movement on the Talbot fault zone, northern Sierra Ne
vada, Calif. [abstr.] Abstracts with Programs- Geological Society 
of America, in Geological Society of America, Cordilleran Section, 
90th annual meeting. v. 26, no. 2, February 1994. p. 57-58. 

OP-1393. D. S. Harwood and Andrew Griscom. CALIFORNIA. 
Jurassic tectonic wedging and crustal block rotation, northern 
Sierra Nevada, California [abstr.] Abstracts with Programs- Geo
logical Society of America, in Geological Society of America, 89th 
annual Cordilleran Section meeting and 46th annual Rocky Moun
tain Section meeting. v. 25, no. 5, Apri11993. p. 48. 

OP-1394. H. T. Haselton, Jr., G. L. Cygan and D. M. Jenkins*. 
Evaluation of AVSi disorder in muscovite based on an experimen
tal study of muscovite stability in pure water and KCl-HCl solu
tions [abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 214. 

OP-1395. S. T. Hasiotis and T. M. Bown. Ichnofossils of de
posit-feeding echinoids, lower Miocene Moghra Formation, 
Qattara Depression, northwestern Egypt [ abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 89th annual Cordilleran Section meeting and 46th 
annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 49. 

OP-1396. S. T. Hasiotis and R. F. Dubiel. ARIZONA. A possi
ble termite nest from the Upper Triassic Chinle Formation, Petri
fied Forest National Park, Arizona [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 89th annual Cordilleran Section meeting and 46th 
annual Rocky Mountain Section meeting. v. 25, no. 5,. April 
1993. p. 48-49. 

OP-1397. S. T. Hasiotis and R. F. Dubiel. Neoichnology and 
ecological tiering in continental settings; analogs for interpreting 
Pangean paleoecology, paleohydrology, and paleoclimate [abstr.], 
in Carboniferous to Jurassic Pangea, frrst international symposium; 
program and abstracts. (Benoit Beauchamp, chairperson and oth
ers). Calgary, AB: Canadian Society of Petroleum Geologists, 
August 1993. p. 133. 

OP-1398. S. T. Hasiotis, R. M. Flores and C. W. Keighin. 
WYOMING. Integrated fluvial ichnology paleopedology, and 
sedimentology of the Fort Union Formation, Wind River basin, 
Wyoming [abstr.] Annual Meeting Abstracts- American Associ
ation of Petroleum Geologists and Society of Economic Paleontol
ogists and Mineralogists, in AAPG annual convention. 1994, 
1994. p. 166. 

OP-1399. J. R. Hatch and J. S. Leventhal. Metal contents and 
ratios and degree of pyritization (DOP); keys to understanding the 



chemistry of the depositional environment of the Missourian Stark 
Shale Member [abstr.] Abstracts with Programs- Geological So
ciety of America, in Geological Society of America, 1993 annual 
meeting. v. 25, no. 6, October 1993. p. 240. 

OP-1400. J. R. Hatch, J. S. Leventhal and R. C. Burruss. Rela
tionship of organic and inorganic geochemistry to depositional 
environment for the Upper Pennsylvanian (Missourian) Stark 
Shale Member of the Dennis Limestone, Midcontinent and eastern 
interior regions, United States [abstr.], in Carboniferous to Jurassic 
Pangea, first international symposium; program and abstracts. 
(Benoit Beauchamp, chairperson and others). Calgary, AB: Cana
dian Society of Petroleum Geologists, August 1993. p. 134. 

OP-1401. J. C. Hathaway, M. R. Buchholtz-ten Brink, F. T. 
Manheim and M. H. Bothner. MASSACHUSETTS. A legacy 
of contaminated sediments in Boston Harbor [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 1993 annual meeting. v. 25, no. 6, October 
1993. p. 126-127. 

OP-1402. R. A. Haugerud, R. W. Tabor, L. W. Snee and H. A. 
Hurlow*. WASHINGTON. Mid-Cretaceous unconformity in 
the Methow Basin, north-central Washington [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 89th annual Cordilleran Section meeting and 
46th annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 49. 

OP-1403. B. R. Hawke*, P. G. Lucey*, P. D. Spudis and P. D. 
Owensby*. Impact structures as crustal probes; a summary of 
recent progress [abstr.] Abstracts of Papers Submitted to the Lunar 
and Planetary Science Conference, in Abstracts of papers submit
ted to the Twentieth lunar and planetary science conference. 20, 
Part 1, 1989. p. 391. 

OP-1404. P. D. Hays and E. E. Morris. Transport and fate of 
pesticides in ground water; results of the master wells and alluvial 
aquifer pesticide monitoring programs [ abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
92. 

OP-1405. J. W. Head*, M. J. Belton*, M. H. Carr, C. R. 
Chapman*, M. E. Davies*, F. P. Fanale*, E. M. Fischer*, 
Ronald Greeley*, Richard Greenberg*, R. A. Kolvoord*, L. 
Doose*, Paul Helfenstein*, H. Hoffman*, Ralf Jaumann*, T. V. 
Johnson*, K. P. Klaasen*, A. S. McEwen, T. L. Becker, S. L. 
Murchie*, GerhardNeukum*,JtirgenOberst*,C. M. Pieters*, C. 
B. Pilcher*, J. Plutchak*, M. S. Robinson*, Robert Sullivan*, 
J. M. Sunshine* and Joseph Veverka*. Orientale and South 
Pole-Aitken basins; preliminary Galileo imaging results [abstr.] 
Abstracts of Papers Submitted to the Lunar and Planetary Science 
Conference, in Abstracts of papers submitted to the Twenty-second 
lunar and planetary science conference. 22, 1991. p. 547-548. 

OP-1406. J. W. Head*, D. B. Campbell*, Charles Elachi*, J. E. 
Guest*,D. P. McKenzie*,R. S. Saunders*,G. G. Schaberand 
G. G. Schubert*. Venus volcanism; volcanic associations and 
environments from Magellan data [ abstr.] Abstracts of Papers 
Submitted to the Lunar and Planetary Science Conference, in 
Abstracts of papers submitted to the Twenty-second lunar and 
planetary science conference. 22, 1991. p. 549-550. 
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OP-1407. J. W. Head*, J. E. Guest*, G. G. Schaber, K. M. 
Roberts*, D. A. Senske*, A. T. Basilevsky*, R. S. Saunders*, 
A. V. de Charon*, T. J. Parker*, K. B. Klose*, Betina Pavri* 
and E. M. de Jong*. Venus volcanic centers and their environ
mental settings; new data from Magellan [abstr.] Abstracts of 
Papers Submitted to the Lunar and Planetary Science Conference, 
in Abstracts of papers submitted to the Twenty-second lunar and 
planetary science conference. 22, 1991. p. 541-542. 

OP-1408. J. W. Head*, D. A. Senske* and G. G. Schaber. The 
geology of western Eistla Regio, Venus; analysis ofMagellan radar 
data [abstr.] Abstracts of Papers Submitted to the Lunar and 
Planetary Science Conference, in Abstracts of papers submitted to 
the Twenty-second lunar and planetary science conference. 22, 
1991. p. 551-552. 

OP-1409. P. P. Hearn, E. B. Karabanov*, S. M. Colman*, D. 
F. Williams*, B. N. Khakhaev* and J. W. King*. Joint U.S.
U.S.S.R. paleoclimate research on Lake Baikal, southeastern Si
beria [abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, 1991 annual meeting. 
v. 23, no. 6, 1991. p. 238. 

OP-1410. T. H. Heaton and D. J. Wald*. Dynamic friction in 
earthquake ruptures [abstr.] Seismological Research Letters, in 
Seismological Society of America, 88th annual meeting. (D. E. 
Byrne, chairperson and others). v. 64, no. 1, March 1993. p. 29. 

OP-1411. Suzanne Hecker. UTAH. Rates and patterns of 
Holocene-latest Pleistocene faulting, eastern Basin and Range, 
Utah [abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, 89th annual Cordille
ran Section meeting and 46th annual Rocky Mountain Section 
meeting. v. 25, no. 5, April1993. p. 50. 

OP-1412. Suzanne Hecker, T. E. Fumal, T. J. Powers, J. C. 
Hamilton, C. D. Garvin, D. P. Schwartz and F. R. Cinti*. 
CALIFORNIA. Late Pleistocene-Holocene behavior of the 
Homestead Valley fault segment; 1992 Landers, CA surface rup
ture [abstr.] Eos, Transactions, American Geophysical Union, in 
AGU 1993 fall meeting. v. 74, no. 43, Suppl. December 6, 
1993. p. 612. 

OP-1413. B. P. Hellickson*, R. P. Wintsch*, M. J. Kunk and J. 
L. Boyd*. MASSACHUSETTS. A new tectonic model for the 
Mesozoic Hartford Basin based on footwall uplift and unroofmg 
by listric normal faulting [abstr.] Abstracts with Programs- Geo
logical Society of America, in Geological Society of America, 
1993 annual meeting. v. 25, no. 6, October 1993. p. 475-476. 

OP-1414. J. D. Hem. Aqueous geochemistry of aluminum in re
lation to human health [abstr.] Abstracts with Programs- Geolo
gical Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 348. 

OP-1415. R. A. Hengst*, J. K. Rigby*, G. P. Landis and R. E. 
Sloan*. Biological consequences of Mesozoic atmospheric gases 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 297. 

OP-1416. T. W. Henry, C. L. Rice, M. J. Kunk and H. E. Bel
kin. Biostratigraphy of the middle part of the Pennsylvanian 
Breathitt Formation of the Central Appalachians, radiometric age 
of the fire clay tonstein, and implications for interregional and 
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intercontinental correlations [abstr.] Abstracts with Programs -
Geological Society of America, in Geological Society of America. 
Rocky Mountain Section; abstracts with programs. (J. W. Geiss
man, chairperson and others). v. 23, no. 4, Apri11991. p. 32. 

OP-1417. J. R. Herring. Permian phosphorites; a paradox of 
phosphogenesis [abstr.], in Carboniferous to Jurassic Pangea. frrst 
international symposium; program and abstracts. (Benoit Beau
champ, chairperson and others). Calgary, AB: Canadian Society 
of Petroleum Geologists, August 1993. p. 137. 

OP-1418. T. C. Hester and J. W. Schmoker. Comparison of re
gional trends of sandstone and carbonate porosity [abstr.] Annual 
Meeting Abstracts - American Association of Petroleum Geolo
gists and Society of Economic Paleontologists and Mineralogists, 
in AAPG annual convention. 1994, 1994. p. 170. 

OP-1419. R. D. Hettinger. UTAH. Distributionofcoalsin Upper 
Cretaceous highstand deposits of the Kaiparowits Plateau, Utah 
[abstr.] Annual Meeting Abstracts - American Association of 
Petroleum Geologists and Society of Economic Paleontologists 
and Mineralogists, in AAPG annual convention. 1994, 1994. p. 
171. 

OP-1420. S. H. Hickman, l F. Svitek, Jr., J. Borchers* and E. 
Scholtz*. CALIFORNIA. In-situ stress measurements at 
Wawona. Yosemite National Park, California [ abstr.] Eos, Trans
actions, American Geophysical Union, in AGU 1993 fall meeting. 
v. 74, no. 43, Suppl. October 26, 1993. p. 581-582. 

OP-1421. M. W. Higgins, T. J. Crawford*, R. F. Crawford, 
Ill*, R. L. Atkins* and J. H. Medlin. GEORGIA. Status of 
long-term U.S. Geological Survey geologic mapping project, 
Georgia Appalachians [abstr.] Abstracts with Programs- Geologi
cal Society of America. in Geological Society of America. South
eastern Section, 43rd annual meeting. v. 26, no. 4, March 1994. 
p. 19. 

OP-1422. D. K. Higley. WYOMING. 3-D fluid-flow model of 
the House Creek Field, Powder River basin, Wyoming [abstr.] 
Annual Meeting Abstracts - American Association of Petroleum 
Geologists and Society of Economic Paleontologists and Mineral
ogists, in AAPG annual convention. 1994, 1994. p. 171. 

OP-1423. T. G. Hildenbrand and J. D. Hendricks. Geophysical 
setting of the Reelfoot Rift and relations between rift structures and 
the New Madrid Seismic Zone [abstr.] Seismological Research 
Letters, in 87th annual meeting of the Seismological Society of 
America; abstracts. v. 63, no. 1, March 1992. p. 49. 

OP-1424. T. G. Hildenbrand, G. Rosenbaum and R. L. Reyn
olds. High-resolution aeromagnetic survey of the New Madrid 
fault zone; a preliminary report [abstr.] Seismological Research 
Letters, in Suspect terranes, seismicity of Southeastern U.S.; ab
stracts of the 63rd annual meeting, Seismological Society of Amer
ica. Eastern Section. v. 62, no. 3-4, December 1991. p. 173. 

OP-1425. C. A. Hill*, J. E. Skinner*, M. R. Matusiak*, G. H. 
Girty*, R. E. Hanson*, D. S. Harwood, D. Johnson* and C. 
Knaack*. CALIFORNIA. Petrology and geochemistry of the 
Middle Jurassic Black Buttes quartz monzodiorite, Sierra Nevada. 
California [abstr.] Abstracts with Programs- Geological Society 
of America, in Geological Society of America. Cordilleran Section, 
90th annual meeting. v. 26, no. 2, February 1994. p. 59. 

OP-1426. D. P. Hill. CALIFORNIA. An overview of the effects 
of volcanic and tectonic activity in the Long Valley Caldera-Mono 
Craters area. eastern California [abstr.], in Yosemite centennial 
symposium proceedings; natural areas andY osemite; prospects for 
the future. (U.S. Department of the Interior, National Park Ser
vice). Yosemite Fund, 1990. 535 p. 

OP-1427. D. P. Hill and P. A. Reasenberg. CALIFORNIA. A 
perspective on the seismicity remotely triggered by the M7 .4 
Landers, California, earthquake of 28 June 1992 [abstr.] Eos, 
Transactions, American Geophysical Union, in AGU 1993 spring 
meeting. v. 74, no. 16, Suppl. May 1993. p. 317. 

OP-1428. F. A. Hills, C. A. Rice and G. N. Breit. Strontium 
isotope ratios in Paradox Basin evaporite; evidence for a nonma
rine component [abstr.] Abstracts with Programs - Geological 
Society of America, in Geological Society of America. 1993 
annual meeting. v. 25, no. 6, October 1993. p. 253. 

OP-1429. G. R. Himmelberg*, D. A. Brew and A. B. Ford. 
ALASKA. Low-grade, M1 metammphism of the western meta
morphic belt near Juneau, Alaska [abstr.] Abstracts with Programs 
- Geological Society of America, in Geological Society of Amer
ica, 89th annual Cordilleran Section meeting and 46th annual 
Rocky Mountain Section meeting. v. 25, no. 5, April 1993. p. 
52. 

OP-1430. G. R. Himmelberg*, D. A. Brew and A. B. Ford. 
ALASKA. Inverted Barrovian metamorphic sequence, western 
metamorphic belt, Coast Mountains plutonic-metamorphic com
plex, North American Cordillera, Southeastern Alaska [abstr.] 
Abstracts with Programs - Geological Society of America. in 
Geological Society of America, Cordilleran Section, 90th annual 
meeting. v. 26, no. 2, February 1994. p. 59. 

OP-1431. S. R. Hinkle and D. T. Snyder. OREGON, WASH
INGTON. Comparison of chlorofluorocarbon dating with parti
cle-tracking results of a regional ground-water flow model; 
Portland Basin, Oregon and Washington [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
366. 

OP-1432. D. J. Hippe, E. C. Witt, ill, G. E. Baumbach, R. A. 
Brightbill, R. M. Giovannitti and S. J. Char. PENNSYL VA
NIA. Assessment of herbicide contamination of water resources 
in Cumberland and Lancaster counties, Pennsylvania using en
zyme-linkedimmunosorbent assay methods [ abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, Northeastern Section, 27th annual meeting. v. 24, no. 
3, March 1992. p. 28-29. 

OP-1433. D. J. Hippe, E. C. Witt, ill and R. M. Giovannitti. 
PENNSYLVANIA. Concentrations and loads of nutrients and 
selected herbicides discharge from two spring basins in the Cum
berland Valley, Pennsylvania [abstr.] Abstracts with Programs
Geological Society of America, in Geological Society of America, 
Northeastern Section, 27th annual meeting. v. 24, no. 3, March 
1992. p. 28. 

OP-1434. Barry Hirshorn, A. G. Lindh, R. V. Allen and C. E. 
Johnson. Real time magnitude estimation for a prototype early 
warning system (EWS) from the P-wave, and for earthquake 
hazards monitoring from the coda envelope [ abstr.] Seismological 
Research Letters, in Seismological Society of America, 88th an-



nual meeting. (D. E. Byrne, chairperson and others). v. 64, no. 
1, March 1993. p. 48. 

OP-1435. R. P. Boblitt, E. W. Wolfe, W. E. Scott, M. R. 
Couchman, J. S. Pallister and Dindo Javier*. Mount Pinatubo's 
pre-paroxysmal eruptions [abstr.] Eos, Transactions, American 
Geophysical Union, in AGU 1993 fall meeting. v. 74, no. 43, 
Suppl. October 26, 1993. p. 667. 

OP-1436. R. A. Hodges*, D. S. Snipes*, S. M. Benson*, J. S. 
Daggett*, Van Price*, Thomas Temples* and L. G. Harrelson. 
SOUTH CAROLINA. Hydraulic properties of the Midville Aqui
fer at the Savannah River Site, South Carolina [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, Southeastern Section, 43rd annual meeting. 
v. 26, no. 4, March 1994. p. 20. 

OP-1437. W. S. Holbrook*, G. M. Purdy*, D. Lizarralde*, J. I. 
Ewing*, R. E. Sheridan*, D. L. Musser*, Lynn Glover, Ill*, 
Marrik Talwani, D. Hutchinson* and S. B. Smithson*. Coinci
dent multichannel reflection and wide-angle seismic data on the 
EDGE mid-Atlantic transect [abstr.] Abstracts with Programs -
Geological Society of America, in Geological Society of America, 
1993 annual meeting. v. 25, no. 6, October 1993. p. 417. 

OP-1438. J. A. Hole*, S. L. Klemperer*, T. M. Brecher, W. S. 
Holbrook* and U. S. ten Brink. CALIFORNIA. Data andre
sults from BASIX wide-angle seismic reflection and refraction in 
the San Francisco Bay area [abstr.] Abstracts with Programs -
Geological Society of America, in Geological Society of America, 
1993 annual meeting. v. 25, no. 6, October 1993. p. 418. 

OP-1439. M. L. HolmesandLisaDinkelman*. WASHINGTON. 
Modeling paleotsunamis in Puget Sound, Washington [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 289-290. 

OP-1440. R. R. Holmes, Jr. Sediment data collection associated 
with the 1993 flood on the Missouri and Mississippi rivers [abstr.] 
Eos, Transactions, American Geophysical Union, in AGU 1993 
fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 62. 

OP-1441. P. A. Holroyd. Biogeographic hypotheses testing and 
the problem of sweepstakes dispersal; an alternative approach and 
an example from the African Thryonomyoidea [abstr.] Journal of 
Vertebrate Paleontology, in Society of Vertebrate Paleontology, 
53rd annual meeting. (R. L. Cifelli, editor and others). v. 13, 
no. 3, Suppl. 1993. p. 42. 

OP-1442. P. A. Holroyd, T. M. Bown and K. D. Rose*. Asso
ciation between size change and paleotemperature records in some 
small early Eocene mammals [abstr.] Journal of Vertebrate Pale
ontology, in Society of Vertebrate Paleontology, 53rd annual 
meeting. (R. L. Cifelli, editor and others). v. 13, no. 3, Suppl. 
1993. p. 42. 

OP-1443. T. R. Holtz, Jr. Paleobiogeography of late Mesozoic 
dinosaurs; implications for paleoecology [ abstr.] Journal of Verte
brate Paleontology, in Society of Vertebrate Paleontology, 53rd 
annual meeting. (R. L. Cifelli, editor and others). v. 13, no. 3, 
Suppl. 1993. p. 42. 

OP-1444. Rudolph Hon*, L. S. Hanson*, C. Gabis* and D. C. 
Bradley. MAINE. Geochemistry and tectonic significance of the 
Devonian Carrabassett Formation, central Maine [ abstr.] Abstracts 
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with Programs - Geological Society of America, in Geological 
Society of America, Northeastern Section, 27th annual meeting. 
v. 24, no. 3, March 1992. p. 29. 

OP-1445. Masahiko Honda*, Ian McDougall*, D. B. Patterson*, 
Anthony Doulgeris* and D. A. Clague. HAW All. A solar com
ponent in the Earth; neon isotope anomalies in Loihi and Kilauea 
basalts, Hawaii [ abstr .] Abstracts of Papers Submitted to the Lunar 
and Planetary Science Conference, in Abstracts of papers submit
ted to the Twenty-second lunar and planetary science conference. 
22, 1991. p. 587-588. . 

OP-1446. J. G. Honey and S. B. Roberts. WYOMING. Sedi
mentologic framework of the lower Fort Union Formation (Pale
ocene), eastern Great Divide Basin, Wyoming, and implications 
for tectonic influence of coal-forming environments [abstr.] An
nual Meeting Abstracts - American Association of Petroleum 
Geologists and Society of Economic Paleontologists and Mineral
ogists, in AAPG annual convention. 1994, 1994. p. 173. 

OP-1447. M. F. Horan, J. W. Morgan, R. J. Walker*, G. K. 
Czamanske and V. A. Fedorenko*. Re-Os isotopes in picrites 
from the Siberian flood basalt province; an asthenospheric source 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1993 fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 
555. 

OP-1448. J. W. Horton, Jr., D. L. Daniels and W. C. Burton. 
VIRGINIA. Application of gamma-ray spectrometer and magne
tometer maps as aids for geologic mapping, south-central Virginia 
Piedmont [ abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, Southeastern Section, 
43rd annual meeting. v. 26, no. 4, March 1994. p. 20-21. 

OP-1449. J. W. Horton, Jr. and T. W. Stern. NORTH CARO
LINA. Tectonic significance of preliminary uranium-lead ages 
fromtheeasternPiedmontofNorthCarolina[abstr.]Abstractswith 
Programs - Geological Society of America, in Geological Society 
of America, Southeastern Section, 43rd annual meeting. v. 26, 
no. 4, March 1994. p. 21. 

OP-1450. S. W. Hostetler, L. V. Benson and Fillipo Giorgi*. 
Aspects of late-Pleistocene paleoclimates of the Great Basin de
rived from models of evaporation, lake level, regional climate, and 
the geologic record [abstr.] Abstracts with Programs- Geological 
Society of America, in Geological Society of America, Rocky 
Mountain Section, 43rd annual meeting. v. 22, no. 6, Apri11990. 
p. 14. 

OP-1451. F. D. Hostettler, W. E. Pereira, J. B. Rapp and K. A. 
K venvolden. CALIFORNIA. Organic molecular marker com
pounds in sediments of San Francisco Bay, California [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 288. 

OP-1452. S. E. Hough and L. E. Jones*. CALIFORNIA. The 
1992 Landers sequence; putting the pieces together [abstr.] Eos, 
Transactions, American Geophysical Union, in AGU 1993 fall 
meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 429. 

OP-1453. D. W. Houseknecht and C. M. Weesner*. Enhanced 
interpretations of thermal maturity using rotational reflectance of 
dispersed vitrinite, overmature strata of the Arkoma Basin and 
Ouachita thrust belt [ abstr.] Annual Meeting Abstracts- American 
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Association of Petroleum Geologists and Society of Economic 
Paleontologists and Mineralogists, in AAPG annual convention. 
1994, 1994. p. 175. 

OP-1454. T. B. Housh*, S. A. Bowring*, J. F. Luhr*, M. J. 
Kunk:, S. V. Rasskazov*, D. S. Coleman* and N. R. Harris*. 
Geochemical constraints on dynamics of continental rifting, Baikal 
Rift [abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 410. 

OP-1455. K. A. Howard. Volcanic history of the Colorado River 
extensional corridor; active or passive rifting? [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 89th annual Cordilleran Section meeting and 
46th annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 54. 

OP-1456. K. A. Howard, K. J. McCaffrey*, J. L. Wooden, D. 
A. Foster* and S. E. Shaw*. CALIFORNIA. Jurassic thrusting 
of Precambrian basement over Paleozoic cover in the Clipper 
Mountains, southeastern California [abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, Cordilleran Section, 90th annual meeting. v. 26, no. 2, 
February 1994. p. 61. 

OP-1457. S. S. Howe* and T. G. Theodore. NEVADA. Sulfur 
isotopic composition of vein barite; a guide to the level of exposure 
of disseminated gold-porphyry copper systems in north-central 
Nevada? [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 162-163. 

OP-1458. P. A. Hsieh and A. M. Shapiro. NEW HAMPSHIRE. 
Flow and transport properties of a 120m by 80m by 60m block of 
fractured crystalline rock at the Mirror Lake Site, New Hampshire 
[ abstr.] Abstracts with Programs -Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 487. 

OP-1459. K. W. Hudnut. CALIFORNIA. An overview of 
Southern California crustal deformation studies and their tectonic 
interpretation [abstr.] AAPG Bulletin, in AAPG Pacific Section 
meeting. v. 78, no. 4, April1994. p. 666. 

OP-1460. G. B. Hudson*, M. L. Davisson*, G. J. Nimz*, J. K. 
Bohlke and J. W. Borchers. CALIFORNIA. Isotopic segrega
tion of ground water in the fractured granitic rock at Wawona, 
Yosemite National Park, California [abstr.] Eos, Transactions, 
American Geophysical Union, in AGU 1993 fall meeting. v. 74, 
no. 43, Suppl. October 26, 1993. p. 582. 

OP-1461. M. R. Hudson and J. C. Cole. NEVADA. Kinemat
ics of faulting in the Mine Mountain area of southern Nevada; 
evidence for pre-middle Miocene extension [ abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 89th annual Cordilleran Section meeting and 46th 
annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 55. 

OP-1462. M. R. Hudson, D. A. John and E. H. McKee. NE
VADA. Early Miocene extension in the southern Stillwater Range 
of west-central Nevada [abstr.] Abstracts with Programs- Geolo
gical Society of America, in Geological Society of America, 89th 

annual Cordilleran Section meeting and 46th annual Rocky Moun
tain Section meeting. v. 25, no. 5, April1993. p. 55. 

OP-1463. M. R. Hudson and J. G. Rosenbaum. Broad transfer 
zones; examples of vertical-axis rotation and discontinuous fault
ing in the Great Basin [ abstr.] Abstracts with Programs- Geologi
cal Society of America, in Geological Society of America, 
Cordilleran Section, 90th annual meeting. v. 26, no. 2, February 
1994. p. 61. 

OP-1464. M. R. Hudson, J. G. Rosenbaum, R. B. Scott and P. 
D. Rowley. NEVADA. Counterclockwiserotationinabroadex
tensional transfer zone, southeastern Nevada; paleomagnetic evi
dence from the lower Miocene Hiko Tuff [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, Rocky Mountain Section; abstracts with programs. (J. 
W. Geissman, chairperson and others). v. 23, no. 4, Apri11991. 
p. 34. 

OP-1465. J. S. Huebner, R. G. Dillenburg, S. R. Bohlen, B. 
Hankins and J. 0. Eckert, Jr. Electrical 'impedance of 
clinopyroxenite at high P and T [abstr.] Eos, Transactions, Amer
ican Geophysical Union, in AGU 1993 spring meeting. v. 74, no. 
16, Suppl. May 1993. p. 316. 

OP-1466. G. F. Huff. LOUISIANA, ARKANSAS. Geohydro
logic controls on the distribution and origin of brackish water in 
the Mississippi River alluvial aquifer of eastern Morehouse Parish, 
Louisiana, and southern Chicot County, Arkansas [abstr.] AAPG 
Bulletin, in Gulf Coast Association of Geological Societies and 
Gulf Coast Section ofSEPM meeting (AAPG Gulf Coast Section); 
abstracts. v. 78, no. 9, September 1994. p. 1461. 

OP-1467. A. C. Huffman, Jr. and C. J. Potter. UTAH, COLO
RADO. Late Paleozoic movement on the Uncompahgre Fault and 
related structures, southeastern Utah and southwestern Colorado 
[ abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, April1993. p. 55. 

OP-1468. A. C. Huffman, Jr. COLORADO, UTAH. Deposi
tional controls in the late Paleozoic Paradox Basin, Colorado and 
Utah [abstr.], in Carboniferous to Jurassic Pangea, frrst interna
tional symposium; program and abstracts. (Benoit Beauchamp, 
chairperson and others). Calgary, AB: Canadian Society of Petro
leum Geologists, August 1993. p. 145. 

OP-1469. A. C. Huffman, Jr. and D. J. Taylor. Basement fault 
control on the occurrence and development of San Juan Basin 
energy resources [abstr.] Abstracts with Programs - Geological 
Society of America, in Geological Society of America, Rocky 
Mountain Section; abstracts with programs. (J. W. Geissman, 
chairperson and others). v. 23, no. 4, April1991. p. 34. 

OP-1470. P. Hut*, E. M. Shoemaker, Walter Alvarez* and Al
essandro Montanari*. Astronomical mechanisms and geologic 
evidence for multiple impacts on Earth [ abstr.] Abstracts of Papers 
Submitted to the Lunar and Planetary Science Conference, in 
Abstracts of papers submitted to the Twenty-second lunar and 
planetary science conference. 22, 1991. p. 603-604. 

OP-1471. S. E. Ingebritsen and S. A. Rojstaczer*. Controls on 
geyser periodicity [ abstr.] Eos, Transactions, American Geophys-



ical Union, in AGU 1993 fall meeting. v. 74, no. 43, Suppl. 
October 26, 1993. p. 564. 

OP-1472. J. J. Irwin* and J. K. Bohlke. UTAH, MONTANA. 
Abundances of K, Cl, Br, L Ar, and Kr in "magmatic" fluid 
inclusions from Bingham (Utah), Butte (Montana), Ascension 
Island (South Atlantic), and St Austell, (Cornwall), determined 
by laser microprobe noble gas mass spectrometry [abstr.] Program 
and Abstracts: Biennial Pan-American Conference on Research on 
Fluid Inclusions, in Fourth biennial Pan-American conference on 
Research on fluid inclusions; program and abstracts. 4, 1992. p. 
42-43. 

OP-1473. G. A. Izett. K-T boundary tektites from near Beloc, 
Haiti [abstr.] Abstracts of Papers Submitted to the Lunar and 
Planetary Science Conference, in Abstracts of papers submitted to 
the Twenty-second lunar and planetary science conference. 22, 
1991. p. 625-626. 

OP-1474. G. A. Izett, G. B. Dalrymple, L. W. Snee and M. S. 
Pringle. 40 ArP9 Ar age (66-64 Ma) of K-T boundary tektites 
[abstr.] Abstracts of Papers Submitted to the Lunar and Planetary 
Science Conference, in Abstracts of papers submitted to the 
Twenty-second lunar and planetary science conference. 22, 1991. 
p. 627-628. 

OP-1475. R. C. Jachens and Andrew Griscom. Geophysical per
spective of young faults in the SCAMP study area [ abstr.] Abstracts 
with Programs -Geological Society of America, in Geological 
Society of America, Cordilleran Section, 90th annual meeting. v. 
26, no. 2, February 1994. p. 61. 

OP-1476. D. D. Jackson*, Keiiti Aki*, C. A. Cornell*, J. H. 
Dieterich, T. H. Heaton, T. L. Henyey*, Y. Y. Kagan*, 
Mehrdad Mahdyiar*, K. C. McNally*, S. K. Park*, S. L. 
Salyards*,D. P. Schwartz,S. N. Ward*,R. J. Weldon,II*and 
S. G. Wesnousky*. CALIFORNIA. Future seismic hazards in 
Southern California [abstr.] Eos, Transactions, American Geo
physical Union, in AGU 1993 fall meeting. v. 74, no. 43, Suppl. 
October 26, 1993. p. 426-427. 

OP-1477. R. B. Jacobson, K. A. Oberg and J. A. Westphal*. 
The Miller City, Illinois, levee break and incipient meander cutoff; 
an example of geomorphic change accompanying the upper Mis
sissippi River flood, 1993 [abstr.] Eos, Transactions, American 
Geophysical Union, in AGU 1993 fall meeting. v. 74, no. 43, 
Suppl. October 26, 1993. p. 61. 

OP-1478. 0. B. JamesandM. M. Lindstrom*. Apollo 16dimict 
breccias; I, Sample 64425 [ abstr.] Abstracts of Papers Submitted 
to the Lunar and Planetary Science Conference, in Abstracts of 
papers submitted to the Twenty-second lunar and planetary science 
conference. 22, 1991. p. 635-636. 

OP-1479. 0. B. James andM. M. Lindstrom*. Apollo 16dimict 
breccias; IT, Sample 65035 [abstr.] Abstracts of Papers Submitted 
to the Lunar and Planetary Science Conference, in Abstracts of 
papers submitted to the Twenty-second lunar and planetary science 
conference. 22, 1991. p. 637-638. 

OP-1480. S. U. Janecke* and L. W. Snee. IDAHO. Structural, 
stratigraphic and geochronologic evidence for major Eocene to 
Oligocene extension and basin formation, east-central Idaho 
[ abstr.] Abstracts with Programs -Geological Society of America, 
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in Geological Society of America, Rocky Mountain Section, 43rd 
annual meeting. v. 22, no. 6, Apri11990. p. 16. 

OP-1481. H. H. Jaramillo*, A. H. Balch*, Cemal Erdemir* and 
J. P. Rousseau. NEVADA. Multimodereverse time VSP imag
ing over complex structures at Yucca Mountain, Nye County, 
Nevada [abstr.] SEG Annual Meeting Expanded Technical Pro
gram Abstracts with Biographies, in Society of Exploration Geo
physicists; expanded abstracts with biographies; 1993 technical 
program; 63rd annual meeting and international exhibition. 63, 
1993. p. 129-132. 

OP-1482. R. W. Jibson. Static and dynamic analysis oflandslides 
in the New Madrid seismic zone [abstr.] Seismological Research 
Letters, in Suspect terranes, seismicity of Southeastern U.S.; ab
stracts of the 63rd annual meeting, Seismological Society of Amer
ica, Eastern Section. v. 62, no. 3-4, December 1991. p. 174. 

OP-1483. R. W. Jibson and E. L. Harp. How to build a better 
model of the seismic behavior of landslides; catch them in the act 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 32. 

OP-1484. D. A. John, M. R. Hudson, E. H. McKee and J. H. 
Stewart NEVADA. Multiple periods of late Cenozoic extension 
in the Paradise and southern Stillwaterranges, west-centralNevada 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, Cordilleran Section, 90th annual 
meeting. v. 26, no. 2, February 1994. p. 62. 

OP-1485. D. A. John and W. J. Pick.thorn. NEVADA. The Job 
Canyon Caldera, Stillwater Range, west-central Nevada; a steeply 
tilted late Oligocene igneous complex [ abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, 89th annual Cordilleran Section meeting and 46th annual 
Rocky Mountain Section meeting. v. 25, no. 5, April 1993. p. 
57. 

OP-1486. Brann Johnson* and W. M. Aubrey. UTAH. Strati
graphic evidence for Early Cretaceous normal faulting over the 
Cache Valley salt structure, Paradox Basin, Utah [abstr.] Annual 
Meeting Abstracts - American Association of Petroleum Geolo
gists and Society of Economic Paleontologists and Mineralogists, 
in AAPG annual convention. 1994, 1994. p. 181. 

OP-1487. C. A. Johnson, Esteve Cardellach*, J. Tritlla* and B. 
B. Hanan*. Cierco Pb-Zn-Ag vein ores, central Pyrenees, Spain; 
origin by fluid mixing in a continental rift basin environment 
[abstr.] Abstracts with Programs -Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 469. 

OP-1488. E. A. Johnson, R. F. Dubiel, R. J. Litwin*, E. M. 
Brouwers, S. R. Ash* and S. C. Good*. NEVADA. Triassic 
and Jurassic rocks at Currie, Nevada? Preliminary paleontologic 
evidence [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, 89th annual Cordille
ran Section meeting and 46th annual Rocky Mountain Section 
meeting. v. 25, no. 5, Apri11993. p. 57-58. 

OP-1489. K. Johnson*,C. G. Bames*andR. W. Kistler. ORE
GON. Geochemistry of peraluminous tonalite and trondhjemite, 
the Cornucopia Stock, Blue Mountains, NE Oregon [abstr.] Ab
stracts with Programs - Geological Society of America, in Geolo-



170 PUBLICATIONS OF THE U.S. GEOLOGICAL SURVEY, 1994 

gical Society of America, 89th annual Cordilleran Section meeting 
and 46th annual Rocky Mountain Section meeting. v. 25, no. 5, 
April1993. p. 58. 

OP-1490. R. C. Johnson, R. M. Flores and D. J. Nichols. 
COLORADO. Relationship between fluvial facies and paleocli
mate of Paleocene-lower Eocene rocks and the timing of Laramide 
uplifts in the southern Piceance Basin, western Colorado [ abstr.] 
Annual Meeting Abstracts - American Association of Petroleum 
Geologists and Society of Economic Paleontologists and Mineral
ogists, in AAPG annual convention. 1994, 1994. p. 181. 

OP-1491. R. C. Johnson, D. D. Rice and T. D. Fouch. Gas mi
grating from basin-center low-permeability hydrocarbon accumu
lations in the Rocky Mountain basins; where does it go? [abstr.] 
Annual Meeting Abstracts - American Association of Petroleum 
Geologists and Society of Economic Paleontologists and Mineral
ogists, in AAPG annual convention. 1994, 1994. p. 181-182. 

OP-1492. S. Y. Johnson. COLORADO, UTAH. Pennsylvanian 
and Early Permian paleogeography of northwestern Colorado and 
northeastern Utah [abstr.] Abstracts with Programs- Geological 
Society of America, in Geological Society of America, 89th annual 
Cordilleran Section meeting and 46th annual Rocky Mountain 
Section meeting. v. 25, no. 5, Apri11993. p. 58. 

OP-1493. S. Y. Johnson, M. A. Chan* and E. H. Konopka*. 
COLORADO, UTAH. Pennsylvanian and Early Permian pale
ogeography of northwestern Colorado and northeastern Utah 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, Rocky Mountain Section; ab
stracts with programs. (J. W. Geissman, chairperson and others). 
v. 23, no. 4, April1991. p. 36. 

OP-1494. S. Y. Johnson and C. J. Potter. WASHINGTON. 
Seismic reflection and well data constrain the location and history 
of the contact between the Coast Range and pre-Tertiary Cascades 
blocks near Whidbey Island, W A [ abstr.] Abstracts with Programs 
- Geological Society of America, in Geological Society of Amer
ica, 89th annual Cordilleran Section meeting and 46th annual 
Rocky Mountain Section meeting. v. 25, no. 5, April 1993. p. 
58. 

OP-1495. W. C. Johnson*, Kyeong Park*, Erik Diekmeyer* and 
D. R. Muhs. KANSAS, NEBRASKA. Chronology, stratigra
phy, and depositional environment of the late Wisconsin (Peoria) 
loess of Kansas and Nebraska [abstr.] Abstracts with Programs
Geological Society of America, in Geological Society of America, 
1993 annual meeting. v. 25, no. 6, October 1993. p. 59. 

OP-1496. A. C. Johnston and K. M. Shedlock. An overview of 
the New Madrid seismic zone [abstr.] Seismological Research 
Letters, in Suspect terranes, seismicity of Southeastern U.S.; ab
stracts of the 63rd annual meeting, Seismological Society of Amer
ica, Eastern Section. v. 62, no. 3-4, December 1991. p. 175. 

OP-1497. M. J. Johnston, A. T. Linde*, D. P. Hill and J. 0. 
Langbein. CALIFORNIA. Strain transient recorded in the Long 
Valley Caldera during triggered seismicity from the June 28, 1992, 
ML 7.4 Landers, California, earthquake [ abstr.] Eos, Transactions, 
American Geophysical Union, in AGU 1993 spring meeting. v. 
74, no. 16, Suppl. May 1993. p. 317. 

OP-1498. C. Jones*, J. Wittke*, W. A. Duffield and A. Davis. 
NEW MEXICO. Hornblende phenocrysts record a pressure gra-

dient in and contamination of the Taylor Creek rhyolite magma 
reservoir [ abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, 89th annual Cordille
ran Section meeting and 46th annual Rocky Mountain Section 
meeting. v. 25, no. 5, Apri11993. p. 59. 

OP-1499. D. L. Jones* and B. L. Murchey. CALIFORNIA. 
Provenance of the Bedford Canyon Formation, Santa Ana Moun
tains, California [abstr.] Abstracts with Programs - Geological 
Society of America, in Geological Society of America, Cordilleran 
Section, 90th annual meeting. v. 26, no. 2, February 1994. p. 
62. 

OP-1500. L. E. Jones* and S. E. Hough. CALIFORNIA. Rup
ture characteristics of the June 28, 1992 Big Bear sequence from 
TERRAscope records [abstr.] Eos, Transactions, American Geo
physical Union, in AGU 1993 fall meeting. v. 74, no. 43, Suppl. 
October 26, 1993. p. 429. 

OP-1501. L. M. Jones. The temporal form of earthquake proba
bility functions [abstr.] Eos, Transactions, American Geophysical 
Union, in AGU 1993 fall meeting. v. 74, no. 43, Suppl. October 
26, 1993. p. 427. 

OP-1502. L. M. Jones. CALIFORNIA. Short-term earthquake 
probabilities in Southern California [abstr.] Seismological Re
search Letters, in 87th annual meeting of the Seismological Society 
of America; abstracts. v. 63, no. 1, March 1992. p. 21. 

OP-1503. L. M. Jones. Communicating earthquake probabilities 
to the public [ abstr .] Abstracts with Programs- Geological Society 
of America, in Geological Society of America, Cordilleran Section, 
90th annual meeting. v. 26, no. 2. February 1994. p. 62. 

OP-1504. L. M. Jones, Egill Hauksson* and H. X. Qian*. CAL
IFORNIA. Where is the San Andreas Fault in the San Bernardino 
Mountains of Southern California? [abstr.] Seismological Re
search Letters, in Seismological Society of America, 88th annual 
meeting. (D. E. Byrne, chairperson and others). v. 64, no. 1, 
March 1993. p. 22. 

OP-1505. J. L. Joye*, C. A. Bachl*, J. S. Miller*, T. P. Frost, 
A. F. Glazner* and D. S. Coleman*. CALIFORNIA. Age and 
intrusive relations of the Lamarck Granodiorite and associated 
mafic plutons, Sierra Nevada, California [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 89th annual Cordilleran Section meeting and 46th 
annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 60. 

OP-1506. B. R. Julian and G. R. Foulger. CALIFORNIA. 
Comparative microearthquake surveys of two geothermal systems; 
The Geysers, California and Hengill, Iceland [abstr.] Eos, Trans
actions, American Geophysical Union, in AGU 1993 spring meet
ing. v. 74, no. 16, Suppl. May 1993. p. 207. 

OP-1507. R. J. Kamilli. NEWMEXICO. Mineralzoningandse
quence of mineralizing events in the Mogollon epithermal silver
gold-copper vein deposit, New Mexico [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, Rocky Mountain Section; abstracts with programs. (J. 
W. Geissman, chairperson and others). v. 23, no. 4, Apri11991. 
p. 37. 

OP-1508. R. J. Kamilli and R. E. Criss*. Oxygen isotope and 
fluid inclusion study of Sn-W mineralization at the Silsilah ring 



complex, Saudi Arabia [abstr.] Abstracts with Programs- Geolo
gical Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 79. 

OP-1509. Hiroo Kanamori*, Egill Hauksson* and T. H. Heaton. 
TERRAscope [abstr.] Seismological Research Letters, in Seismo
logical Society of America, 88th annual meeting. (D. E. Byrne, 
chairperson and others). v. 64, no. 1, March 1993. p. 42. 

OP-1510. Hiroo Kanamori* and J. J. Mori. Harmonic excitation 
of mantle Rayleigh waves by the 1991 eruption of Mount Pinatubo, 
Philippines [abstr.] Seismological Research Letters, in 87th annual 
meeting of the Seismological Society of America; abstracts. v. 
63, no. 1, March 1992. p. 74. 

OP-1511. R. L. Kane and G. M. Russell. FLORIDA. Physical 
and hydrologic characteristics of Matlacha Pass, southwestern 
Florida [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, Southeastern Section, 
43rd annual meeting. v. 26, no. 4, March 1994. p. 22. 

OP-1512. L. R Kanter*, E. S. Schweig, III*, E. A. Luzietti, K. 
M. Shedlock and R. B. VanArsdale*. ARKANSAS. Cenozoic 
deformation along the Crittenden County fault zone, northeastern 
Arkansas [abstr.] Seismological Research Letters, in Suspect ter
ranes, seismicity of Southeastern U.S.; abstracts of the 63rd annual 
meeting, Seismological Society of America, Eastern Section. v. 
62, no. 3-4, December 1991. p. 175-176. 

OP-1513. W. M. KappeL NEW YORK. Mudboils and 
mudslides in the Tully Valley near Syracuse, NY [ abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, Northeastern Section, 29th annual meeting. 
v. 26, no. 3, March 1994. p. 28. 

OP-1514. H. A. Kar~ J. L. Chin, W. C. Schwab and E. Ueber*. 
Seafloor mapping and characterization; application ofbasic marine 
research to environmental management of the urban ocean [ abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 287. 

OP-1515. B. G. Katz. FLORIDA. Modeling the transport and 
fate of 1,2-dibromoethane (EDB) in the subsurface, Central Florida 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1992 spring meeting. v. 73, no. 14, Suppl. April 7, 1992. p. 
126. 

OP-1516. E. G. Kauffman*, E. L. Leithold* and W. E. Dean. 
UTAH. Stratigraphic and ecologic analyses of the Tropic Shale, 
Escalante core, southern Utah (WISK Continental Drilling Pro
gram) [abstr.] Annual Meeting Abstracts- American Association 
of Petroleum Geologists and Society of Economic Paleontologists 
and Mineralogists, in AAPG annual convention. 1994, 1994. p. 
183-184. 

OP-1517. C. W. Keighin and R. M. Flores. OKLAHOMA. Pe
trology and sedimentology of Morrow/Springer rocks and their 
relationship to reservoir quality, Anadarko Basin, Oklahoma 
[ abstr.] Circular- Oklahoma Geological Survey, in Petroleum-res
ervoir geology in the southern Midcontinent, 1991 symposium. 
(K. S. Johnson, editor and others). Report no. 95, 1993. p. 25. 

OP-1518. T. E. Keith and K. E. Bargar. WYOMING. Hydro
thermal zeolite mineralization in U.S. Geological Survey research 
drill holes in Yellowstone National Park, Wyoming [abstr.] Inter-

ABSTRACTS 171 

national Conference on the Occurrence, Properties, and Utilization 
of Natural Zeolites, in Zeolite '93; Program and abstracts of the 
4th international conference on the Occurrence, properties, and 
utilization of natural zeolites. (D. W. Ming, editor and others). 
1993, June 28, 1993. p. 132-133. 

OP-1519. G. R. Keller*, L. W. Braile* and W. D. Mooney. 
Crustal and upper mantle structure in the Kenya Rift; results from 
KRISP 90 [abstr.] Seismological Research Letters, in 87th annual 
meeting of the Seismological Society of America; abstracts. v. 
63, no. 1, March 1992. p. 70. 

OP-1520. K. D. Kell~, L. W. Snee and T. B. Thompson*. 
COLORADO. 40 ArP Ar isotopic dates from the Cripple Creek 
gold-telluride district, Colorado; constraints on the timing of mag
matism and mineralization [abstr.] Abstracts with Programs -
Geological Society of America, in Geological Society of America, 
89th annual Cordilleran Section meeting and 46th annual Rocky 
Mountain Section meeting. v. 25, no. 5, April1993. p. 61. 

OP-1521. K. S. Kellogg. IDAHO, MONT ANA. Style of Ceno
zoic extensional deformation in the central Beaverhead Mountains, 
Idaho-Montana [abstr.] Abstracts with Programs- Geological So
ciety of America, in Geological Society of America, 89th annual 
Cordilleran Section meeting and 46th annual Rocky Mountain 
Section meeting. v. 25, no. 5, Apri11993. p. 61. 

OP-1522. K. S. Kellogg. Laramide cross-crestal thrusting in the 
northern Madison Range, southwestern Montana [ abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, Rocky Mountain Section, 43rd annual meet
ing. v. 22, no. 6, April1990. p. 16. 

OP-1523. K. S. Kellogg and S. S. Harlan*. MONTANA. Style 
and timing of Laramide deformation in the northwestern Madison 
Range, southwestern Montana [abstr.] Abstracts with Programs
Geological Society of America, in Geological Society of America, 
Rocky Mountain Section; abstracts with programs. (J. W. Geiss
man, chairperson and others). v. 23, no. 4, Apri11991. p. 38. 

OP-1524. J. P. Kempton*, R. C. Berg* and D. R. Soller. Util
ity of three-dimensional geologic mapping of glacigenic deposits 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 159. 

OP-1525. M. P. Kennedy*, S. H. Clarke, Jr., H. G. Greene, R. 
C. Jachens, V. E. Langenheim, J. J. Mori and D. M. Burns*. 
CALIFORNIA. A digital (GIS) geologic/geophysical data base 
for the San Diego 30'x60' quadrangle, California; a new generation 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, Cordilleran Section, 90th annual 
meeting. v. 26, no. 2, February 1994. p. 63. 

OP-1526. J. A. Kenter*, R. N. Ginsburg*, G. P. Eberli*, D. F. 
McNeill* and B. H. Lidz. Mio-Pliocene sea level fluctuations 
recorded in core borings from the western margin of Great Bahama 
Bank [abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, 1991 annual meeting. 
v. 23, no. 6, 1991. p. 182. 

OP-1527. K. B. Ketner, K. D. Ehman*, J. E. Repetski*, R. G. 
Stamm* and B. R. Wardlaw. NEVADA. Paleozoic stratigraphy 
and tectonics in northernmost Nevada; implications for the nature 
ofthe Antler Orogeny [abstr.] Abstracts with Programs- Geologi-
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cal Society of America, in Geological Society of America, 89th 
annual Cordilleran Section meeting and 46th annual Rocky Moun
tain Section meeting. v. 25, no. 5, April1993. p. 62. 

OP-1528. Y. K. Kharak:a and T. H. Giordano*. Organic ligands 
and metal-organic complexing in potential ore fluids of sedimen
tary origin [abstr.] Abstracts with Programs- Geological Society 
of America, in Geological Society of America, 1993 annual meet
ing. v. 25, no. 6, October 1993. p. 21. 

OP-1529. J. L. Kindinger, P. S. Balson* and J. G. Flocks. 
Stratigraphic variations of incised-valley fill controlled by rates of 
sea level change [ abstr.] AAPG Bulletin, in Gulf Coast Association 
of Geological Societies and Gulf Coast Section of SEPM meeting 
(AAPG Gulf Coast Section); abstracts. v. 78, no. 9, September 
1994. p. 1462. 

OP-1530. T. V. King, R. N. Clark, W. M. Calvin, D. M. Sher
man, G. A. Swayze and R. H. Brown*. Evidence for ammo
nium-bearing minerals on Ceres [abstr.] Abstracts of Papers 
Submitted to the Lunar and Planetary Science Conference, in 
Abstracts of papers submitted to the Twenty-second lunar and 
planetary science conference. 22, 1991. p. 717-718. 

OP-1531. J. A. Kingsbury*, C. F. Miller*, J. L. Wooden and T. 
M. Harrison*. CALIFORNIA. Utility of monazite in geochro
nology; examples from the Old Woman-Piute Mountains, south
eastern California [abstr.] Eos, Transactions, American 
Geophysical Union, in AGU 1990 spring meeting. v. 71, no. 17, 
April 24, 1990. p. 654. 

OP-1532. S. H. Kirby. Subduction-zone earthquakes and changes 
in mineralogy during slab descent [ abstr.] International Geological 
Congress, Abstracts-Congres Geologique Internationale, Resu
mes, in 29th international geological congress; abstracts. 29, 
1992. p. 658. 

OP-1533. S. H. Kirby and W. B. Dmham*. Deep moonquak:es 
on Ganymede? [abstr.] Proceedings of the Lunar and Planetary 
Science Conference, in Abstracts of papers submitted to the 
Twenty-second lunar and planetary science conference. 22, 1991. 
p. 719-720. 

OP-1534. R. L. Kirk and R. H. Brown*. The role of nonuniform 
internal heating in Triton's energy budget [abstr.] Proceedings of 
the Lunar and Planetary Science Conference, in Abstracts of papers 
submitted to the Twenty-second lunar and planetary science con
ference. 22, 1991. p. 721-722. 

OP-1535. M. A. Kirschbaum, R. D. Hettinger and P. J. 
McCabe. UTAH, COLORADO. Late Campanian coal-bearing 
and tidally influenced strata of the Neslen Formation, Book Cliffs, 
Utah and Colorado [abstr.] Annual Meeting Abstracts- American 
Association of Petroleum Geologists and Society of Economic 
Paleontologists and Mineralogists, in AAPG annual convention. 
1994, 1994. p. 188. 

OP-1536. R. W. Kistler. Abriefhistoryofisotopicmappinginthe 
Western U.S. [abstr.] Abstracts with Programs- Geological Soci
ety of America, in Geological Society of America, 1991 annual 
meeting. v. 23, no. 6, 1991. p. 209. 

OP-1537. R. W. Kistler and D. M. Morton. CALIFORNIA. Sr, 
Rb, Sn variation, and whole-rock Rb/Sr ages of plutons in the 
northern Peninsular Ranges Batholith, Southern California [ abstr.] 
Abstracts with Programs - Geological Society of America, in 

Geological Society of America, Cordilleran Section, 90th annual 
meeting. v. 26, no. 2, February 1994. p. 63. 

OP-1538. J. S. Klasner and G. E. Laberge. MICHIGAN, WIS
CONSIN. Structmal geology of the Gogebic Range, Penokean 
Orogen, northern Michigan and Wisconsin [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, North-Central Section, 27th annual meeting. v. 26, 
no. 5, Apri11994. p. 23. 

OP-1539. M. D. Kleinkopf. Analyses of regional gravity and 
magnetic anomalies across the southern part of the Bengal Basin, 
Bangladesh [abstr.] Annual Meeting Abstracts- American Asso
ciation of Petroleum Geologists and Society of Economic Paleon
tologists and Mineralogists, in AAPG annual convention. 1994, 
1994. p. 188-189. 

OP-1540. K. D. Klitgord and S. M. Agar*. Propagating border 
faults and rift flank segmentation; examples from the Baikal Rift 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 409-410. 

OP-154L K. D. Klitgord, T. C. Moore*, S. M. Agar* and A. 
Y. Gol'mshtok*. Rift sedimentation in response to shifting bor
der fault systems; examples from the north and central Baikal 
basins [abstr.] Eos, Transactions, American Geophysical Union, in 
AGU 1993 fall meeting. v. 74, no. 43, Suppl. October26, 1993. 
p. 587. 

OP-1542. K. D. Klitgord and Hans Schouten*. Opening of the 
Gulf of Mexico by edge-driven rotation of the Yucatan Block? 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1993 spring meeting. v. 74, no. 16, Suppl. May 1993. p. 286. 

OP-1543. H. J. Knebel and R. C. Circe MASSACHUSETTS. 
Bottom processes within the Boston Harbor-Massachusetts Bay 
sedimentary system; implications for contaminant transport, accu
mulation, and monitoring [abstr.] Abstracts with Programs- Geo
logical Society of America, in Geological Society of America, 
1993 annual meeting. v. 25, no. 6, October 1993. p. 126. 

OP-1544. R. D. Koch. ALASKA. Overview of granitic rocks in 
the Bradfield Canal area, Southeastern Alaska [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 89th annual Cordilleran Section meeting and 
46th annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 63. 

OP-1545. S. C. Komor. MINNESOTA. Nitrate in Minnesota 
sand-plain aquifers [abstr.] Eos, Transactions, American Geophys
ical Union, in AGU 1992 spring meeting. v. 73, no. 14, Suppl. 
April?, 1992. p. 125. 

OP-1546. L. S. Kong and Y. Sudo*. Three-dimensional seismic 
velocity structme beneath Aso Volcano, Kyushu, Japan [abstr.] 
Eos, Transactions, American Geophysical Union, in AGU 1993 
fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 421. 

OP-1547. L. F. Konikow and L. A. Swain. CALIFORNIA. As
sessment of predictive accmacy of a model to simulate the effects 
of artificial recharge in the upper Coachella Valley, California 
[abstr.] International Geological Congress, Abstracts-Congres 
Geologique Internationale, Resumes, in 28th international geolo
gical congress; abstracts. 28, Vol. 2, 1989. p. 2.210-2.211. 



OP-1548. M. P. Koopmans*, M. D. Lewan, J. S. Sinninghe 
Damste* and J. W. De Leeuw*. Formation and destruction of 
sedimentary organically-bound sulphur; implications for pal
aeoenvironmental reconstruction [ abstr.] Abstracts with Programs 
- Geological Society of America, in Geological Society of Amer
ica, 1993 annual meeting. v. 25, no. 6, October 1993. p. 20. 

OP-1549. R. M. Kosanke and C. B. Cecil. Late Pennsylvanian 
climate changes and palynomorph extinctions [abstr.] Interna
tional Geological Congress, Abstracts-Congres Geologique In
ternationale, Resumes, in 28th international geological congress; 
abstracts. 28, Vol. 2, 1989. p. 2.214-2.215. 

OP-1550. R. A. Koski. Massive sulfides in Escanaba Trough, 
southern Gorda Ridge; analogs to besshi-type deposits in Japan? 
[abstr.] International Geological Congress, Abstracts-Congres 
Geologique Internationale, Resumes, in 28th international geolo
gical congress; abstracts. 28, Vol. 2, 1989. p. 2.215. 

OP-1551. R. A. Koski, R. W. Embley*, I. R. Jonasson*, V. K. 
Smith and D. C. Kadko*. Space-time relations of hydrothermal 
sulfide-sulfate-silica deposits at the northern cleft segment, Juan 
de Fuca Ridge [abstr.] Abstracts with Programs - Geological 
Society of America, in Geological Society of America, 89th annual 
Cordilleran Section meeting and 46th annual Rocky Mountain 
Section meeting. v. 25, no. 5, Apri11993. p. 64. 

OP-1552. R. A. Koski, J. R. Hein and R. M. Bouse. Stratigra
phy and geochemical characteristics of Tertiary sediment-hosted 
Mn-oxide deposits in Southwestern United States; implications for 
genesis [abstr.] International Geological Congress, Abstracts
Congres Geologique Internationale, Resumes, in 28th interna
tional geological congress; abstracts. 28, Vol. 2, 1989. p. 
2.215-2.216. 

OP-1553. A. N. Kover and J. W. Schoonmaker, Jr. The U.S. 
Geological Survey's side-looking airborne radar acquisition pro
gram; image data from the Rocky Mountains to the Pacific [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, Apri11993. p. 64. 

OP-1554. A. N. Kover and J. W. Schoonmaker, Jr. The U.S. 
Geological Survey side-looking airborne radar acquisition pro
gram; image data, Southeastern United States [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, Southeastern Section, 43rd annual meeting. 
v. 26, no. 4, March 1994. p. 23. 

OP-1555. B. J. Kowallis*, E. H. Christiansen*, D. G. Tingey*, 
A. L. Deino*, Fred Peterson* and C. E. Turner. COLORADO, 
UTAH. Volcanic ash layers in the Tidwell Member of the Upper 
Jurassic Morrison Formation; minimum age of the J-5 unconfor
mity on the Colorado Plateau [abstr.] Abstracts with Programs
Geological Society of America, in Geological Society of America, 
1993 annual meeting. v. 25, no. 6, October 1993. p. 472-473. 

OP-1556. M. J. Kozuch*, P. A. Mueller*, A. L. 
Heatherington*, J. L. Wooden, R. P. Koeppen and T. L. 
Klein. NORTH CAROLINA. Isotopic evidence in the Carolina 
slate and Charlotte belts (North Carolina) for reactivated Grenvill
ian and older sources [ abstr.] Abstracts with Programs -Geological 
Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 35. 
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OP-1557. T. E. Krogh*, S. L. Kamo*, B. F. Bohor, A. H. 
Hildebrand* and V. L. Sharpton*. COLORADO. Precise U-Pb 
ages of single zircons prove a Chicxulub source for Colorado and 
Haitian distal ejecta [abstr.] Abstracts with Programs- Geological 
Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 222. 

OP-1558. K. K. Krohn, W. G. Miller and C. L. Molina. A dig
ital geologic data system; the National Coal Resources Data Sys
tem (NCRDS) of the U.S. Geological Survey [ abstr.] International 
Geological Congress, Abstracts-Congres Geologique Internatio
nale, Resumes, in 28th international geological congress; abstracts. 
28, Vol. 2, 1989. p. 2.230. 

OP-1559. R. P. Kromer*, T. S. McDonald* and L. G. Hol
comb. The use of broadband performance measurements for ac
ceptance testing of the Global Telemetered Seismograph Network 
(GTSN) digitizers [ abstr.] Seismological Research Letters, in Seis
mological Society of America, 88th annual meeting. (D. R 
Byrne,chairpersonandothers). v. 64,no. l,March1993. p. 43. 

OP-1560. K. A. Krugh*, K. R. Chamberlain* and G. L. Sny
der. WYOMING. U-Pb evidence for Ca. 1.66 Ga metamor
phism and deformation in the Hartville Uplift, southeastern 
Wyoming [abstr.] Abstracts with Programs- Geological Society 
of America, in Geological Society of America, 89th annual Cor
dilleran Section meeting and 46th annual Rocky Mountain Section 
meeting. v. 25, no. 5, Apri11993. p. 64. 

OP-1561. A. P. Krumhardt*, A. G. Harris and K. F. Watts*. 
ALASKA. Conodont biofacies of theW ahoo Limestone (Carbon
iferous), Northeast Brooks Range, Alaska [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, North-Central Section, 27th annual meeting. v. 26, 
no. 5, Apri11994. p. 24. 

OP-1562. D. M. Kulik. MONTANA, WYOMING. Gravity and 
magnetic features in the Beartooth Uplift, southwestern Montana 
and northwestern Wyoming [ abstr.] Northwest Geology, in Guide
book for the Red Lodge-Beartooth Mountains-Stillwater area. (J. 
E. Elliott, editor). 20-21, 1992. p. 67-68. 

OP-1563. D. M. Kulik and Viki Bankey. WYOMING. Base
ment terranes in Wyoming as interpreted from aeromagnetic and 
gravity data [abstr.] Abstracts with Programs- Geological Society 
of America, in Geological Society of America, Rocky Mountain 
Section, 43rd annual meeting. v. 22, no. 6, April1990. p. 18. 

OP-1564. M. J. Kulow*, R. E. Hanson*, G. H. Girty*, M. S. 
Girty*, D. S. Harwood and R. A. Schweickert*. CALIFOR
NIA. Early Cretaceous ductile deformation associated with pluton 
emplacement in the northern Sierra Terrane [ abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, Cordilleran Section, 90th annual meeting. v. 26, no. 
2, February 1994. p. 64. 

OP-1565. T. M. Kusky*, D. C. Bradley, P. J. Haeussler, S. M. 
Karl and D. T. Donley*. ALASKA. The Chugach Bay Thrust, 
a major tectonic boundary in the Southern Alaska accretionary 
prism [abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 282. 

OP-1566. K. A. Kvenvolden, T. D. Lorenson and T. S. Collett. 
ALASKA. Arctic shelf gas hydrate as a possible source of meth-



174 PUBLICATIONS OF THE U.S. GEOLOGICAL SURVEY, 1994 

ane [ abstr.] Abstracts with Programs -Geological Society of Amer
ica, in Geological Society of America, 1991 annual meeting. v. 
23, no. 6, 1991. p. 238. 

OP-1567. D. R. Lageson* and B. A. Skipp. MONTANA. 
Back-thrusting and triangle zone development associated with 
Laramide basement uplift, Bridger Range, southwestern Montana 
[abstr.] Annual Meeting Abstracts - American Association of 
Petroleum Geologists and Society of Economic Paleontologists 
and Mineralogists, in AAPG annual convention. 1994, 1994. p. 
192. 

OP-1568. M. A. Lahvis, A. L. Baehr and J. M. Fischer. Esti
mation of the microbial degradation rate of hydrocarbons from the 
redistribution of oxygen and carbon dioxide in the unsaturated zone 
after a period of induced venting at a gasoline-spill site [ abstr.] Eos, 
Transactions, American Geophysical Union, in AGU 1992 spring 
meeting. v. 73, no. 14, Suppl. April 7, 1992. p. 127. 

OP-1569. Jo Laird* and M. J. Kunk. VERMONT. 40Ar/39Ar 
age spectra constraints on polymetamorphism in Vermont [ abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 102. 

OP-1570. E. R. Landa. Charles Thomas Jackson, physi
cian/chemist/geologist; a life of conflict and controversy [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 256. 

OP-1571. M. N. Landers. Mississippi River channel-bed scour 
processes at bridges during the 1993 floods [abstr.] Eos, Transac
tions, American Geophysical Union, in AGU 1993 fall meeting. 
v. 74, no. 43, Suppl. October 26, 1993. p. 62. 

OP-1572. G. P. Landis, J. K. Rigby, Jr.*, R. E. Sloan* and R. 
A. Hengst*. Pele hypothesis; a unified model for ancient atmo
sphere and biotic crisis [abstr.] Abstracts with Programs- Geolo
gical Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 362. 

OP-1573. M. K. Landon* and M. F. Hult. MINNESOTA. 
Source mass balance calculated from changes in physical proper
ties and composition of spilled crude oil in the subsurface near 
Bemidji, Minnesota [abstr.] Eos, Transactions, American Geo
physical Union, in AGU 1992 spring meeting. v. 73, no. 14, 
Suppl. April?, 1992. p. 132-133. 

OP-1574. I. M. Lange*, W. J. Nokleberg and S. R. Newkirk*. 
ALASKA. Primary and secondary textures in multiply deformed 
and metamorphosed Devonian ages massive sulfide deposits, 
Yukon-Tanana Terrane, Alaska [abstr.] Abstracts with Programs
Geological Society of America, in Geological Society of America, 
Rocky Mountain Section; abstracts with programs. (J. W. Geiss
man, chairperson and others). v. 23, no. 4, Apri11991. p. 40. 

OP-1575. V. E. Langenheim and R. C. Jachens. CALIFOR
NIA. Nature of basement rocks under the Los Angeles Basin, 
Southern California, as inferred from aeromagnetic data [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, Apri11993. p. 66. 

OP-1576. V. E. Langenheim, R. C. Jachens, R. G. Bohannon 
and E. L. Geist. CALIFORNIA. Aeromagnetic map of the 
Southern California borderland east of the Patton Escarpment 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, Cordilleran Section, 90th annual 
meeting. v. 26, no. 2, February 1994. p. 65. 

OP-1577. C. E. Larsen. The late Archaic-early Woodland transi
tion along the U.S. shore of Lake Superior; site location, isostatic 
uplift, and lake level [abstr.] Abstracts with Programs- Geological 
Society of America, in Geological Society of America, 1991 
annual meeting. v. 23, no. 6, 1991. p. 199-200. 

OP-1578. P. B. Larson*, B. S. Zimmerman*, C. C. Cunning
ham and C. W. Naeser. COLORADO. Large-scale alteration 
effects in the Rico paleothermal anomaly, Colorado [abstr.] Ab
stracts with Programs - Geological Society of America, in Geolo
gical Society of America, Rocky Mountain Section; abstracts with 
programs. (J. W. Geissman,chairpersonandothers). v. 23,no. 
4, Apri11991. p. 40. 

OP-1579. B. E. Law, M. E. Tennyson and S. Y. Johnson. 
Basin-centered gas accumulations in the Pacific Northwest; a 
potentially large source of energy [abstr.] Annual Meeting Ab
stracts - American Association of Petroleum Geologists and Soci
ety of Economic Paleontologists and Mineralogists, in AAPG 
annual convention. 1994, 1994. p. 194. 

OP-1580. D. L. Leach, L. E. Apodaca, J. G. Viets, A. H. 
Hofstra and G. P. Landis. Fluid inclusion gases in ore and 
gangue minerals from Cracow-Silesian mississippi valley-type 
district, southern Poland; evidence for fluid mixing during sulfide 
deposition [abstr.] Archiwum Mineralogiczne, in ECROFI Xll, 
Twelfth biennial symposium; European current research on fluid 
inclusions; abstracts. (A. Kozlowski, editor). v. 49, no. 1, 
1993. p. 125-127. 

OP-1581. D. L. Leach and J. G. Viets. Comparison of the 
Cracow-Silesian mississippi valley-type district, southern Poland, 
with mississippi valley-type districts in North. America [abstr.] 
Archiwum Mineralogiczne, in ECROFI Xll, Twelfth biennial 
symposium; European current research on fluid inclusions; ab
stracts. (A. Kozlowski, editor). v. 49, no. 1,1993. p. 272-273. 

OP-1582. D. C. Leeth and D. D. Nagle. SOUTH CAROLINA, 
GEORGIA. Geomorphology and geologic characteristics of the 
Savannah River floodplain in the vicinity of the Savannah River 
Site, South Carolina and Georgia [ abstr .] Abstracts with Programs 
- Geological Society of America, in Geological Society of Amer
ica, Southeastern Section, 43rd annual meeting. v. 26, no. 4, 
March 1994. p. 24. 

OP-1583. W. S. Leith. Geologic factors affecting seismic moni
toring in countries of nuclear proliferation concern [abstr.] Seis
mological Research Letters, in 87th annual meeting of the 
Seismological Society of America; abstracts. v. 63, no. 1, March 
1992. p. 26. 

OP-1584. J. S. Leventhal. Unanswered questions about organic 
matter and ore deposits and new directions for research [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 29. 



OP-1585. H. F. Levison*, E. M. Shoemaker and R. F. Wolfe. 
Mapping the stability field of Jupiter trojans [abstr.] Proceedings 
of the Lunar and Planetary Science Conference, in Abstracts of 
papers submitted to the Twenty-second lunar and planetary science 
conference. 22, 1991. p. 803-804. 

OP-1586. M. D. Lewan. Understanding generation and expulsion 
of petroleum in sedimentary basins through laboratory experimen
tation [abstr.] The Contact (Casper, WY). v. 40, no. 9, Septem
ber 1993. p. 2. 

OP-1587. M. D. Lewan. Determining ultimate petroleum poten
tial of sedimentary basins by hydrous pyrolysis [abstr.] Annual 
Meeting Abstracts - American Association of Petroleum Geolo
gists and Society of Economic Paleontologists and Mineralogists, 
in AAPG annual convention. 1994, 1994. p. 197. 

OP-1588. M. D. Lewan. UTAH. Effects of weathering on there
flectance of vitrinite in the Mowry Shale, Steinaker Reservoir, 
Utah [ abstr.] Annual Meeting Abstracts- American Association of 
Petroleum Geologists and Society of Economic Paleontologists 
and Mineralogists, in AAPG annual convention. 1994, 1994. p. 
197. 

OP-1589. S. D. Lewis. CALIFORNIA. Central California conti
nental margin crustal structure from depth-migrated reflection 
profiles [abstr.] Eos, Transactions, American Geophysical Union, 
in AGU 1993 fall meeting. v. 74, no. 43, Suppl. October 26, 
1993. p. 431. 

OP-1590. Yong Li* and E. S. Schweig, III. Has the Reelfoot rift 
zone controlled tectonic activity since the Late Cretaceous? [abstr.] 
Eos, Transactions, American Geophysical Union, in AGU 1993 
spring meeting. v. 74, no. 16, Suppl. May 1993. p. 281. 

OP-1591. Yong-Gang Li*, Keiiti Aki*, D. Adams*, A. Hasemi* 
and W. H. Lee. CALIFORNIA. Seismic guided waves trapped 
in the fault zone of the Landers, California, earthquake of 1992 
[abstr.] Seismological Research Letters, in Seismological Society 
of America, 88th annual meeting. (D. E. Byrne, chairperson and 
others). v. 64, no. 1, March 1993. p. 53. 

OP-1592. F. E. Lichte. CALIFORNIA. Determination of minor 
and trace elemental signatures in the Southern California Batholith 
by laser ablation inductively coupled plasma mass spectrometry 
[ abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, Cordilleran Section, 90th annual 
meeting. v. 26, no. 2, February 1994. p. 66. 

OP-1593. P. G. Lillis. CALIFORNIA. A second petroleum sys
tem(?) in the Cuyama Basin, California [abstr.] AAPG Bulletin, in 
AAPG Pacific Section meeting. v. 78, no. 4, April 1994. p. 
668. 

OP-1594. P. G. Lillis. CALIFORNIA. Biomarkers as pale
o bathymetry indicators; a case study from Miocene marine rocks, 
Central California [abstr.] Annual Meeting Abstracts- American 
Association of Petroleum Geologists and Society of Economic 
Paleontologists and Mineralogists, in AAPG annual convention. 
1994, 1994. p. 198-199. 

OP-1595. C. J. Lind and L. D. Anderson. ARIZONA. Relation 
between size-fraction, mineralogy, and trace-metal-uptake in a 
segment of Pinal Creek, Arizona where manganese is actively 
precipitating [ abstr.] Abstracts of Papers - American Chemical 
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Society, National Meeting, in Abstracts of papers; 203rd ACS 
national meeting. 203, 1992. p. GEOC 154. 

OP-1596. A. T. Linde*, I. S. Sacks*, M. J. Johnston and D. P. 
Hill. CALIFORNIA. Long Valley triggered strain and seismic
ity; can bubbles do it? [abstr.] Eos, Transactions, American Geo
physical Union, in AGU 1993 spring meeting. v. 74, no. 16, 
Suppl. May 1993. p. 317. 

OP-1597. A. G. Lindh, K. S. Breckenridge, M. J. Johnston and 
M. T. Gladwin*. CALIFORNIA. Seismicity and creep at 
Parkfield; building a better relationship [abstr.] Seismological 
Research Letters, in Seismological Society of America, 88th an
nual meeting. (D. E. Byrne, chairperson and others). v. 64, no. 
1, March 1993. p. 32. 

OP-1598. D. A. Lindsey. COLORADO. Syntectonic sedimenta
tion along the ancestral Rocky Mountains; the Minturn and Sangre 
de Cristo formations of the northern Sangre de Cristo Range, 
Colorado [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, Rocky Mountain 
Section; abstracts with programs. (J. W. Geissman, chairperson 
and others). v. 23, no. 4, April1991. p. 42. 

OP-1599. Jun Liu*, W. G. Ernst*, J. G. Liou* and S. R. Boh
len. Experimental constraints on the amphibolite-eclogite transi
tion [abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 213. 

OP-1600. S. D. Locker*, A. C. Hine*, M. A. Toscano* and E. 
A. Shinn. FLORIDA. Holocene sequence stratigraphy and sea
level rise, South Florida margin [abstr.] Abstracts with Programs 
-Geological Society of America, in Geological Society of Amer
ica, 1993 annual meeting. v. 25, no. 6, October 1993. p. 406. 

OP-1601. D. A. LocknerandJ. D. Byerlee. Furtherconnections 
between the strength of intact rock and faults; strain rate depen
dence [ abstr.] Eos, Transactions, American Geophysical Union, in 
AGU 1993 spring meeting. v. 74, no. 16, Suppl. May 1993. p. 
296. 

OP-1602. D. A. Lockner and J. D. Byerlee. Stability of faults 
with high pore pressure; I, Rate-dependent friction [abstr.] Eos, 
Transactions, American Geophysical Union, in AGU 1993 fall 
meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 581. 

OP-1603. R. A. Loney and G. R. Himmelberg*. ALASKA. 
Characteristics and petrogenesis of alaskan-type ultramafic-gab
bro intrusions, Southeastern Alaska [abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, 89th annual Cordilleran Section meeting and 46th annual 
Rocky Mountain Section meeting. v. 25, no. 5, April 1993. p. 
111. 

OP-1604. D. T. Long. MICHIGAN. Hydrogeochemistry of 
near-surface aquifers in the Lower Peninsula of Michigan [ abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, North-Central Section, 27th an
nual meeting. v. 26, no. 5, April1994. p. 50. 

OP-1605. T. D. LorensonandK. A. Kvenvolden. Acomparison 
of hydrocarbon gases from springs and seeps of varied geologic 
provinces of the northwestern U.S. [abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, 89th annual Cordilleran Section meeting and 46th annual 
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Rocky Mountain Section meeting. v. 25, no. 5, Apri11993. p. 
111. 

OP-1606. T. D. Lorenson, K. A. Kvenvolden, B. R. Simoneit* 
and R. N. Leif*. WYOMING. Varying sources of gases from 
thermal springs of northwestern Wyoming [abstr.] Abstracts with 
Programs -Geological Society of America, in Geological Society 
of America, 1991 annual meeting. v. 23, no. 6, 1991. p. 153. 

OP-1607. D. J. Low. Casing depth; surrogate for regolith thick
ness? [abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, Northeastern Section; 
27th annual meeting. (G. M. Ashley, chairperson). v. 24, no. 
3, March 1992. p. 59. 

OP-1608. J. B. Lowenstern. Immiscibility between silicate melt, 
vapor and hydrosaline melt (-70-80 wt% NaCl) in peralk:aline 
rhyolites from Pantelleria, Italy [abstr.] Eos, Transactions, Amer
ican Geophysical Union, in AGU ·1993 fall meeting. v. 74, no. 
43, Suppl. October 26, 1993. p. 670. 

OP-1609. B. K. Lucchitta, M. G. Chapman and N. K. Isbell. 
Valles Marineris tectonism; questions and suggestions [abstr.] 
Proceedings of the Lunar and Planetary Science Conference, in 
Abstracts of papers submitted to the Twenty-second lunar and 
planetary science conference. 22, 1991. p. 831-832. 

OP-1610. lvo Lucchitta and N. H. Suneson*. ARIZONA. Tec
tonic stratigraphy near a metamorphic core complex; lessons from 
the Castaneda-Signal area of west-central Arizona [abstr.] Ab
stracts with Programs - Geological Society of America, in Geolo
gical Society of America, 89th annual Cordilleran Section meeting 
and 46th annual Rocky Mountain Section meeting. v. 25, no. 5, 
April1993. p. 111. 

OP-1611. Karen Lund and L. S. Beard. NEVADA. Overprinting 
structural events in Grant Range; geometric control by early con
tractional structures [ abstr.] Abstracts with Programs - Geological 
Society of America, in Geological Society of America, Cordilleran 
Section, 90th annual meeting. v. 26, no. 2, February 1994. p. 
68. 

OP-1612. S. C. Lundstrom, J. R. Wesling*, F. H. Swan*, E. 
M. Taylor and J. W. Whitney. NEVADA. Quaternary al
lostratigraphy of surficial deposit map units at Yucca Mountain, 
Nevada; a progress report [ abstr.] Abstracts with Programs - Geo
logical Society of Americ.a, in Geological Society of America, 89th 
annual Cordilleran Section meeting and 46th annual Rocky Moun
tain Section meeting. v. 25, no. 5, Apri11993. p. 112. 

OP-1613. D. L. Lurry. TEXAS. Texas water use in 1990 [abstr.], 
in Man's effect on hydrologic systems. (E. L. Kuniansky, chair
person). Austin, TX: Balcones Research Center, 1993. p. 16. 

OP-1614. W. J. Lutter, R. D. Catchings and C. M. Jarchow. 
An image of the Columbia Plateau from inversion of high-resolu
tion seismic data [abstr.] Seismological Research Letters, in 87th 
annual meeting of the Seismological Society of America; abstracts. 
v. 63, no. 1, March 1992. p. 58. 

OP-1615. P. C. Lyons. Coalmetamorphismandtheoriginoflow
sulfur coal [abstr.] Abstracts with Programs- Geological Society 
of America, in Geological Society of America, 1993 annual meet
ing. v. 25, no. 6, October 1993. p. 31. 

OP-1616. P. C. Lyons, R. D. Congdon and J. D. Webster*. 
Mid-Continent correlation of the frre clay tonstein using Cl and 
Yffh data [abstr.] Abstracts with Programs- Geological Society 
of America, in Geological Society of America, 1993 annual meet
ing. v. 25, no. 6, October 1993. p. 76-77. 

OP-1617. P. C. Lyons,A. T. Cross*,Z. Gao*,K. M. Gillis*,J. 
H. Calder*, E. L. Zodrow* and R. D. Congdon. Discovery of 
in-situ carbonate petrifactions (coal balls) in the Foard Seam 
(Westphalian C, Upper Carboniferous), Stellarton, Nova Scotia, 
Canada; implications for origin of sulfur in the Foard Seam [ abstr.] 
Virginia Division of Mineral Resources Publication, in Studies in 
eastern energy and the environment; AAPG Eastern Section spe
cial volume. (A. P. Schultz, editor and others). 132, 1994. p. 
180-181. 

OP-1618. P. C. Lyons, W. F. Outerbridge, R. D. Congdon, H. 
T. Evans, Jr. and E. R. Slucher*. "Fingerprinting" of 
kaolinized volcanic ash beds (tonsteins) as a tool in the correlation 
of coal beds in the Appalachian Basin [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, Northeastern Section; 27th annual meeting. (G. M. 
Ashley, chairperson). v. 24, no. 3, March 1992. p. 60. 

OP-1619. P. C. Lyons, W. F. Outerbridge, R. D. Congdon and 
E. R. Slucher*. Stratigraphic implications of Carboniferous 
coal-tonstein research in the Appalachian Basin [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, Northeastern Section; 27th annual meeting. 
(G. M. Ashley, chairperson). v. 24, no. 3, March 1992. p. 60. 

OP-1620. Paola Macchiaroli*, R. A. Slota and M. T. Towle*. 
PENNSYLVANIA. Use of borehole geophysical methods to con
struct a lithostratigraphic model of the Stockton Formation in an 
urbanized area, Hatboro, Pennsylvania [ abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, Northeastern Section; 27th annual meeting. (G. M. 
Ashley, chairperson). v. 24, no. 3, March 1992. p. 60. 

OP-1621. M. N. Machette, A. J. Crone*, J. R. Bowman* andJ. 
R. Prescott*. Surface ruptures and deformation associated with 
the 1988 Tennant Creek and 1986 Marryat Creek, Australia, in
traplate earthquakes [ abstr.) Abstracts with Programs- Geological 
Society of America, in Geological Society of America, 1991 
annual meeting. v. 23, no. 6, 1991. p. 224. 

OP-1622. M. N. Machette, K. M. Haller and K. R. Benym~*. 
NEVADA. Prehistoric movement along the 1915 Pleasant Valley 
fault zone and implications for the central Nevada seismic belt 
[ abstr.] Abstracts with Programs -Geological Society of America, 
in Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, Apri11993. p. 112-113. 

OP-1623. M. N. Machette, K. M. HallerandR. L. Dart. Anew 
digital map and database for major active faults in the United States 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1993 fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 
66. 

OP-1624. M. N. Machette, K. M. Haller and R. L. Dart. The 
United States map of major active faults [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 89th annual Cordilleran Section meeting and 46th 



annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 112. 

OP-1625. D. L. Macke, N. J. Silberling and K. M. Nichols. 
NEVADA, UTAH. Ramp-margin wedge deposits in the Upper 
Devonian-Lower Mississippian Pilot Shale, eastern Nevada and 
western Utah [abstr.] Abstracts with Programs- Geological Soci
ety of America, in Geological Society of America, Cordilleran 
Section, 90th annual meeting. v. 26, no. 2, February 1994. p. 
68-69. 

OP-1626. R. F. Madole. Geomorphic and stratigraphic data for 
determining mass-movement chronologies and landslide recur
rence intervals [abstr.] Abstracts with Programs- Geological So
ciety of America, in Geological Society of America, 1993 annual 
meeting. v. 25, no. 6, October 1993. p. 141. 

OP-1627. R. F. Madole and Stephen Stokes. COLORADO. Pre
liminary chronology of dune and sheet sand south and east of the 
South Platte River near Greeley, Colorado [abstr.] Program and 
Abstracts - American Quaternary Association. Conference, in 
American Quaternary Association 12th biennial meeting; program 
and abstracts. 12, 1992. p. 71. 

OP-1628. L. B. Magoon, J. R. Castano*, P. G. Lillis, N. H. 
MacKevett* and N. D. Naeser. CALIFORNIA. Two petroleum 
systems in the Sacramento Basin, California; a basis for new 
discoveries [abstr.] AAPG Bulletin, in AAPG Pacific Section 
meeting. v. 78, no. 4, April1994. p. 669. 

OP-1629. L. B. Magoon, J. R. Castano*, P. G. Lillis, N. H. 
MacKevett* and N. D. Naeser. CALIFORNIA. Sacramento 
Basin, California, petroleum systems; a case for long-range migra
tion [abstr.] Annual Meeting Abstracts- American Association of 
Petroleum Geologists and Society of Economic Paleontologists 
and Mineralogists, in AAPG annual convention. 1994, 1994. p. 
204. 

OP-1630. Florian Maldonado, S. H. Khan* and J. M. Mengal*. 
Structural elements related to plate convergence of the Quetta
Muslim Bagh-Sibi-region, Balochistan Province, Pakistan [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 482. 

OP-1631. Florian Maldonado and E. G. Sable. UTAH. Anasto
mosing grabens, low-angle faults, and Tertiary thrust(?) faults, 
western Markagunt Plateau, southwestern Utah [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 89th annual Cordilleran Section meeting and 
46th annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 113. 

OP-1632. F. T. Manheim, M. R. Buchholtz-tenBrink and J. C. 
Hathaway. Data on chemical composition of contaminated sedi
ments in coastal-estuarine areas of the U.S.; recent developments 
and scientific and management potentials [abstr.] Abstracts with 
Programs -Geological Society of America, in Geological Society 
of America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
288. 

OP-1633. Louie Marincovich, Jr. Delayed extinction of Mesozoic 
marine mollusks in the Paleocene Arctic Ocean basin [abstr.] 
Abstracts with Programs - Geological Society of America, in 
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Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 295. 

OP-1634. R. H. MarinerandT. S. Presser. IDAHO. Conditions 
of stilbite and chabazite formation in the hot springs of the Idaho 
Batholith [abstr.] International Conference on the Occurrence, 
Properties, and Utilization of Natural Zeolites, in Zeolite '93; 
Program and abstracts of the 4th international conference on the 
Occurrence, properties, and utilization of natural zeolites. (D. W. 
Ming, editor and others). 1993, June 28, 1993. p. 141-143. 

OP-1635. G. R. Martin and K. J. Ruhl. KENTUCKY. Region
alization of harmonic-mean streamflows in Kentucky [abstr.], in 
Water quality in the Ohio River basin; factors, causes, impacts; 
program/abstracts. (Gordon Gamer, chairperson and others). 
Cincinnati, OH: Ohio River Basin Consortium for Research and 
Education, 1993 unpaginated. 

OP-1636. M. I. Martinez*, J. W. Troester and R. T. Richards. 
PUERTO RICO. Electromagnetic geophysical reconnaissance of 
groundwater resources on Isla de Mona, Puerto Rico [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 258. 

OP-1637. J. C. Matti and D. M. Morton. CALIFORNIA. Geo
logic map of the Palm Springs and Big Bear Lake 30'x60' quad
rangles, California; progress report 2.0 [abstr.] Abstracts with 
Programs- Geological Society of America, in Geological Society 
of America, Cordilleran Section, 90th annual meeting. v. 26, no. 
2, February 1994. p. 70. 

OP-1638. J. C. Matti, J. L. Wooden and R. E. Powell. CALI
FORNIA. Late Cretaceous plutonic and metamorphic complex in 
the Little San Bernardino Mountains, Southern California [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, Cordilleran Section, 90th annual 
meeting. v. 26, no. 2, February 1994. p. 70. 

OP-1639. S. R. Mattson* and J. R. Bergquist. NEVADA. Nat
ural resource assessment of Yucca Mountain, Nevada [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1991 annual meeting. v. 23, no. 
6, 1991. p. 186. 

OP-1640. E. K. Maughan* and D. L. Macke. Upper Paleozoic 
stratigraphic sequences in the Western Interior, USA [abstr.] Ab
stracts with Programs - Geological Society of America, in Geolo
gical Society of America, 89th annual Cordilleran Section meeting 
and 46th annual Rocky Mountain Section meeting. v. 25, no. 5, 
April1993. p. 116. 

OP-1641. Kevin Mayeda*, Stuart Koyanagi and Keiiti Aki*. HA
W All, CALIFORNIA. A comparative study of scattering, intrin
sic and coda Q-1 for Hawaii, Long Valley and Central California 
between 1.5 and 15.0 Hz [abstr.] Seismological Research Letters, 
in 87th annual meeting of the Seismological Society of America; 
abstracts. v. 63, no. 1, March 1992. p. 71. 

OP-1642. D. P. Mayo* and J. L. Wooden. CALIFORNIA. 
Mingled mafic and felsic magmas in the Jurassic Eagle Mountain 
Pluton, southeastern California [abstr.] Abstracts with Programs
Geological Society of America, in Geological Society of America, 
89th annual Cordilleran Section meeting and 46th annual Rocky 
Mountain Section meeting. v. 25, no. 5, April1993. p. 116. 



178 PUBLICATIONS OF THE U.S. GEOLOGICAL SURVEY, 1994 

OP-1643. P. J. McCabeandK. W. Shanley*. Theroleoftecton
ism, eustasy, and climate in determining the location and geometry 
of coal deposits [abstr.] Annual Meeting Abstracts - American 
Association of Petroleum Geologists and Society of Economic 
Paleontologists and Mineralogists, in AAPG annual convention. 
1994, 1994. p. 209. 

OP-1644. Jill McCarthy, P. E. Hart. E. D. Karageorgi* andT. V. 
McEvilly*. Seismic profiling across an evolving transform mar
gin; results from the 1991 Bay Area Seismic Imaging eXperiment 
(BASIX) [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 310. 

OP-1645. P. T. McCarthy, D. M. Miller, J. K. Nakata and T. 
D. Hoisch*. IDAHO. Structures adjacent to the Purcell Trench 
south of Sandpoint. Idaho [abstr.] Abstracts with Programs- Geo
logical Society of America, in Geological Society of America, 89th 
annual Cordilleran Section meeting and 46th annual Rocky Moun
tain Section meeting. v. 25, no. 5, April1993. p. 117. 

OP-1646. D. L. McClain. KENTUCKY. An overview of the 
U.S. Geological Survey hydrologic surveillance network in Ken
tucky [abstr.], in Water quality in the Ohio River basin; factors, 
causes, impacts; program/abstracts. (Gordon Garner, chairperson 
and others). Cincinnati, OH: Ohio River Basin Consortium for 
Research and Education, 1993 unpaginated. 

OP-1647. G. K. McCombs and H. A. Hitchcock. Instrumenting 
flow-control structures with data-collection platforms [abstr.], in 
Water quality in the Ohio River basin; factors, causes, impacts; 
program/abstracts. (Gordon Garner, chairperson and others). 
Cincinnati, OH: Ohio River Basin Consortium for Research and 
Education, 1993 unpaginateq. 

OP-1648. D. A. McCormack*, Armando Cisternas*, S. S. 
Aref'yev* and C. J. Langer. The April29, 1991 Ratcha, Georgia 
SSR earthquake [abstr.] Seismological Research Letters, in 87th 
annual meeting of the Seismological Society of America; abstracts. 
v. 63, no. 1, March 1992. p. 26. 

OP-1649. P. A. McCrory,J. C. Ingle,Jr.*,D. S. Wilson*andR. 
G. Stanley. CALIFORNIA. NeogenetransferofCentralCalifor
nia to the Pacific Plate; implications for evolution of the San 
Andreas transform [ abstr .] Eos, Transactions, American Geophys
ical Union, in AGU 1993 fall meeting. v. 74, no. 43, Suppl. 
October 26, 1993. p. 586. 

OP-1650. Kristin McDougall, C. L. Powell, II, J. C. Matti and R. 
Z. Poore. CALIFORNIA. The Imperial Formation and the open
ing of the ancestral Gulf of California [abstr.] Abstracts with 
Programs- Geological Society of America, in Geological Society 
of America, Cordilleran Section, 90th annual meeting. v. 26, no. 
2, February 1994. p. 71. 

OP-1651. A. S. McEwen, T. L. Becker, M. J. Belton*, M. H. 
Carr, C. R. Chapman*, M. E. Davies*, F. P. Fanale*, M. S. 
Robinson*, S. E. Postawko*, Ronald Greeley*, Robert Sulli
van*, J. Moersch*, L. R. Gaddis*, L. Bolef*, Richard 
Greenberg*, J. W. Head*, C. M. Pieters*, E. M. Fischer*, S. 
L. Murchie*, J. M. Sunshine*, J. Plutchak*, T. V. Johnson*, 
K. P. Klaasen*, H. Breneman*, Gerhard Neukum*, Harald 
Hoffmann*, Ralf Jaumann*, C. B. Pilcher*, Joseph Veverka* 
and Paul Helfenstein*. Lunar multispectral mosaics from Galilee 
imaging [ abstr.] Proceedings of the Lunar and Planetary Science 

Conference, in Abstracts of papers submitted to the Twenty-second 
lunar and planetary science conference. 22, 1991. p. 871-872. 

OP-1652. A. S. McEwen, B. B. Duck and Kathleen Edwards. 
Digital cartography of Io [abstr.] Proceedings of the Lunar and 
Planetary Science Conference, in Abstracts of papers submitted to 
the Twenty-second lunar and planetary science conference. 22, 
1991. p. 873. 

OP-1653. A. J. McGrew* and L. W. Snee. NEVADA. Tec
tonothermal evolution of the East Humboldt Range, Nevada 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 1991 annual meeting. v. 23, 
no. 6, 1991. p. 246. 

OP-1654. M. A. McKibben*, C. S. Eldridge*, P. M. Bethke 
and R. 0. Rye. COLORADO. SHRIMP study of extreme bac
teriogenic sulfur isotope enrichments in the moat sediments of the 
Creede Caldera [abstr.] Abstracts with Programs - Geological 
Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 316. 

OP-1655. R. J. McLaughlin and M. B. Underwood*. Early 
Miocene transpression across the Pacific-North American plate 
margin, initiation of the San Andreas Fault. and tectonic wedge 
activation [ abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, 89th annual Cordille
ran Section meeting and 46th annual Rocky Mountain Section 
meeting. v. 25, no. 5, April1993. p. 118. 

OP-1656. Hugh McLean. NEVADA. Looking down secondary 
pore throats in Mississippian siliciclastic sandstones of eastern 
Nevada; predicting porosity by low-power microscopy [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, April1993. p. 118-119. 

OP-1657. HughMcLean. CALIFORNIA. Newmappingalongthe 
West Huasna Fault reveals complex stratigraphic and structural 
relations in the Lopez Mountain 7.5 Quadrangle, San Luis Obispo 
County, CA [abstr.] Abstracts with Programs- Geological Society 
of America, in Geological Society of America, Cordilleran Section, 
90th annual meeting. v. 26, no. 2, February 1994. p. 72. 

OP-1658. V. T. McLemore* and P. J. Modreski. NEW MEX
ICO. Mineralogy and geochemistry of the Lemitar carbonatites 
and associated altered rocks, Socorro County,New Mexico [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, Rocky Mountain Section; ab
stracts with programs. (J. W. Geissman, chairperson and others). 
v. 23, no. 4, April1991. p. 48. 

OP-1659. P. B. McMahon and K. F. Dennehy. SOUTH CARO
LINA. Water movement in the vadose zone of coastal plain sedi
ments at two experimental waste burial trenches in South Carolina 
[abstr.], in Characterization and monitoring of the vadose (unsat
urated) zone; proceedings. Worthington, OH: Natl. Water Well 
Assoc. 1985 unpaginated. 

OP-1660. R. H. Meade. Suspended sediments of the Amazon and 
Orinoco rivers [abstr.] Abstracts with Programs- Geological So
ciety of America, in Geological Society of America, 1993 annual 
meeting. v. 25, no. 6, October 1993. p. 414. 



OP-1661. G. P. Meeker, J. S. Pallister and R. P. Hoblitt. Phe
nocryst-rich and -poor dacite pumices from Mount Pinatubo 
[ abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1993 fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 
668. 

OP-1662. T. S. Melis, R. H. Webb and T. W. Wise. ARI
ZONA. Effect of historic debris flows on the Colorado River in 
Grand Canyon [abstr.] Abstracts with Programs- Geological So
ciety of America, in Geological Society of America, 1993 annual 
meeting. v. 25, no. 6, October 1993. p. 142. 

OP-1663. R. L. Melvin, B. D. Stone and J. R. Stone. CON
NECTICUT. Hydrogeology of thick till deposits in Connecticut 
and inferences for siting low-level radioactive-waste disposal fa
cilities [abstr.] Eos, Transactions, American Geophysical Union, 
in AGU 1992 spring meeting. v. 73, no. 14, Suppl. April 7, 
1992. p. 125. 

OP-1664. Carlos Mendoza and Gerardo Suarez*. MIDAS; philos
ophy, status, and plans [abstr.] Seismological Research Letters, in 
Seismological Society of America, 88th annual meeting. (D. E. 
Byrne, chairperson and others). v. 64, no. 1, March 1993. p. 41. 

OP-1665. C. M. Menges and P. A. Pearthree*. ARIZONA. 
Temporal and spatial patterns of late Pleistocene-Holocene fault
ing in Arizona [abstr.] Abstracts with Programs - Geological 
Society of America, in Geological Society of America, 89th annual 
Cordilleran Section meeting and 46th annual Rocky Mountain 
Section meeting. v. 25, no. 5, Apri11993. p. 119-120. 

OP-1666. C. M. Menges, G. Vadurro*, R. Cress, J. A. Coe and 
F. W. Simonds. NEVADA. Stratigraphic evidence for multiple 
small Quaternary displacements on the Bow Ridge Fault at North
east Yucca Mountain, Nye County, Nevada [ abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 89th annual Cordilleran Section meeting and 46th 
annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 120. 

OP-1667. T. 0. Mesko. Delineation of hydrogeologic terranes in 
the Piedmont and Blue Ridge physiographic provinces; Southeast
em and Mid-Atlantic United States [abstr.] Virginia Division of 
Mineral Resources Publication, in Studies in eastern energy and 
the environment; AAPG Eastern Section special volume. (A. P. 
Schultz, editor and others). 132, 1994. p. 181. 

OP-1668. R. L. Michel,J. T. TurkandD. L. Naftz. Useofsul
phur-35 to study sulphur migration in alpine water sheds [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 365. 

OP-1669. A. D. Miller, B. R. Julian, G. R. Foulger and J. R. 
Evans. Three-dimensional seismic structure of the Hengill triple 
junction, Iceland, from P- and S-wave local earthquake tomogra
phy [abstr.] Eos, Transactions, American Geophysical Union, in 
AGU1993fallmeeting. v. 74,no. 43,Suppl. October26,1993. 
p. 421. 

OP-1670. D. M. Miller. TwodistinctepisodesofCenozoicexten
sion in the northern Basin and Range Province, as indicated by 
magmatic and structural characteristics [ abstr.] Abstracts with 
Programs -Geological Society of America, in Geological Society 
of America, 89th annual Cordilleran Section meeting and 46th 

ABSTRACTS 179 

annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 121. 

OP-1671. D. M. Miller and T. D. Hoisch*. NEVADA. Low
pressure Jurassic metamorphism in the Pilot Range, northeastern 
Great Basin, as part of regionally variable effects of magmatism
induced orogeny [abstr.] Abstracts with Programs - Geological 
Society of America, in Geological Society of America, 1991 
annual meeting. v. 23, no. 6, 1991. p. 193. 

OP-1672. D. M. Miller, M. S. Pringle, J. K. Nakata, A. M. 
Sarna-Wojcicki and C. E. Meyer. UTAH. Basin development 
north of Great Salt Lake and implications for Neogene structural 
history of northern Utah [abstr.] Abstracts with Programs- Geolo
gical Society of America, in Geological Society of America, 89th 
annual Cordilleran Section meeting and 46th annual Rocky Moun
tain Section meeting. v. 25, no. 5, April1993. p. 121. 

OP-1673. D. M. Miller, J. D. Walker*, Ed DeWitt and J. K. 
Nakata*. Mesozoic episodes of horizontal crustal extension, U.S. 
Cordillera [abstr.] Abstracts with Programs- Geological Society 
of America, in Geological Society of America, Cordilleran Sec
tion, 90th annual meeting. v. 26, no. 2, February 1994. p. 74. 

OP-1674. J. D. Miller, Jr.* andJ. B. Paces. MINNESOTA. Zir
con ages from Midcontinent rift gabbros, Minnesota, U.S.A.; short, 
voluminous magma pulses during protracted rifting [abstr.] Eos, 
Transactions, American Geophysical Union, in AGU 1993 fall 
meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 556. 

OP-1675. J. F. Miller*, M. E. Taylor, J. F. Taylor*, R. L. 
Ripperdan*, J. E. Repetski and Stefan Ebneth*. Base of 
Cordylodus proavus biozone and base of Ibexian Series; an iso
chronous datum useful for international correlation near the Cam
brian-Ordovician boundary [abstr.] Abstracts with Programs -
Geological Society of America, in Geological Society of America, 
1993 annual meeting. v. 25, no. 6, October 1993. p. 74. 

OP-1676. L. D. Miller*, R. J. Goldfarb, G. E. Gehrels* and L. 
W. Snee. ALASKA. Genetic links between fluid cycling, vein 
formation, regional deformation, and plutonism in the Juneau gold 
belt, Southeastern Alaska [abstr.] Abstracts with Programs- Geo
logical Society of America, in Geological Society of America, 
1993 annual meeting. v. 25, no. 6, October 1993. p. 78-79. 

OP-1677. T. P. Miller and J. N. Davies*. Volcanic hazards and 
earthquake potential of the North Pacific [abstr.] Abstracts with 
Programs- Geological Society of America, in Geological Society 
of America, 1991 annual meeting. v. 23, no. 6, 1991. p. 218. 

OP-1678. M. E. Milling, Jr.*, C. M. Johnson* and R. A. 
Thompson. CALIFORNIA. Nd, Sr and Ph isotope constraints on 
basaltic to rhyolitic volcanism associated with large scale crustal 
extension, central Death Valley region, California [abstr.] Eos, 
Transactions, American Geophysical Union, in AGU 1993 fall 
meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 632. 

OP-1679. S. A. Minor and R. J. Fleck. NEVADA. Miocene 
landsliding and extensional faulting in the upper plate of the 
Bullfrog Hills detachment fault system, northern Bullfrog Hills, 
southern Nevada [abstr.] Abstracts with Programs - Geological 
Society of America, in Geological Society of America, Cordilleran 
Section, 90th annual meeting. v. 26, no. 2, February 1994. p. 
75. 



180 PUBLICATIONS OF THE U.S. GEOLOGICAL SURVEY, 1994 

OP-1680. S. A. Minor, D. A. Sawyer, J. A. Coe, R. R. Wahl, 
P. P. Orkild and V. A. Frizzell, Jr. NEVADA. Preliminary 
digital geologic map of the Pahute Mesa 1: 100,000-scale Quadran
gle, southern Nevada [ abstr.] Abstracts with Programs- Geological 
Society of America, in Geological Society of America, 1991 
annual meeting. v. 23, no. 6, 1991. p. 201. 

OP-1681. J. E. Mirecki and W. S. Parks. TENNESSEE. Dis
solved inorganic constituents as conservative tracers of a leachate 
plume from a municipal landfill, Memphis, Tennessee [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1992 annual meeting. v. 24, no. 
7, 1992. p. 118. 

OP-1682. P. J. Modreski, P. F. Hlava* and R. S. Demark*. 
NEW MEXICO. Mineralogy of a boron-, fluorine-, and sodium
enriched peralkaline phonolite, Point of Rocks Mesa, Colfax 
County, New Mexico [abstr.] Abstracts with Programs- Geologi
cal Society of America, in Geological Society of America, Rocky 
Mountain Section; abstracts with programs. (J. W. Geissman. 
chairperson and others). v. 23, no. 4, April1991. p. 49. 

OP-1683. R. H. Moench, W. A. Bothner*, R. G. Marvinney* 
and S. G. Pollock*. The Second Lake Rift, northern New En
gland; possible resolution of the Piermont Allochthon-Frontenac 
Formation problem [abstr.] Abstracts with Programs- Geological 
Society of America, in Geological Society of America, Northeast
em Section; 27th annual meeting. (G. M. Ashley, chairperson). 
v. 24, no. 3, March 1992. p. 63-64. 

OP-1684. Parviz Montazer, D. P. Hammermeister and E. P. 
Weeks. NEVADA. Monitoring equipment installed in a deep 
borehole drilled into unsaturated tuffs at Yucca Mountain, Nevada 
[abstr.], in Characterization and monitoring of the vadose (unsat
urated) zone; proceedings. Worthington, OH: Natl. Water Well 
Assoc. 1985 unpaginated. 

OP-1685. Parviz Montazer and W. E. Wilson. NEVADA. 
Hydrogeology of the unsaturated zone; Yucca Mountain, Nevada 
[abstr.], in Characterization and monitoring of the vadose (unsat
urated) zone; proceedings. Worthington, OH: Natl. Water Well 
Assoc. 1985 unpaginated. 

OP-1686. D. E. Moore and J. D. Byerlee. Internal geometry of 
creeping versus locked strike-slip faults [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
116. 

OP-1687. D. E. Moore, L. Liu*, R. S. Summers, D. A. Lock
ner and J. D. Byerlee. Permeability of granite at elevated temper
atures [abstr.] Eos, Transactions, American Geophysical Union, in 
AGU 1993 fall meeting. v. 74, no. 43, Suppl. October 26, 1993. 
p. 568. 

OP-1688. D. W. Moore and Irving Friedman. COLORADO. 
Longitudinal section of an alpine rock glacier exposed south of 
Berthoud Pass, central Colorado Front Range [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, Rocky Mountain Section; abstracts with pro
grams. (J. W. Geissman, chairperson and others). v. 23, no. 4, 
April1991. p. 50. 

OP-1689. H. J. Moore, T. C. O'Brien*, R. F. Jurgens*, M. A. 
Slade* and T. W. Thompson*. Preliminary comparison of 3.5-

em and 12.6-cm wavelength continuous wave observations of 
Mars [abstr.] Proceedings of the Lunar and Planetary Science 
Conference, in Abstracts of papers submitted to the Twenty-second 
lunar and planetary science conference. 22, 1991. p. 917-918. 

OP-1690. J. G. Moore, S. C. Porter* and R. K. Mark. HA
W All. Glaciation ofHaleakala Volcano, Hawaii [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 89th annual Cordilleran Section meeting and 
46th annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 123-124. 

OP-1691. R. B. Moore. NEW HAMPSHIRE. Geologic evi
dence for catastrophic drainage of glacial lakes in the Contoocook, 
Souhegan and Piscataquog River basins, south-central New Hamp
shire [abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 157. 

OP-1692. T. E. Moore, J. N. Aleinikoff and Marianne Walter. 
ALASKA. Middle Jurassic U-Pb crystallization age for 
Siniktanneyak Mountain ophiolite, Brooks Range, Alaska [ abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, April 1993. p. 124. 

OP-1693. J. W. Morgan, R. J. Walker* and J. N. Grossman. 
Rhenium and osmium abundances and Os-187/0s-186 ratios in 
IIAB and IIIAB iron meteorites [abstr.] Proceedings of the Lunar 
and Planetary Science Conference, in Abstracts of papers submit
ted to the Twenty-second lunar and planetary science conference. 
22, 1991. p. 919-920. 

OP-1694. J. J. Mori. CALIFORNIA. PnP and SmS on event re
cord sections of Landers aftershocks [abstr.] Eos, Transactions, 
American Geophysical Union, in AGU 1993 fall meeting. v. 74, 
no. 43, Suppl. October 26, 1993. p. 422. 

OP-1695. J. J. Mori, DonnaEberhart-Phillips and D. H. Harlow. 
3-dimensional velocity structure at Mount Pinatubo, Philippines; 
resolution of magma bodies and earthquake hypocenters [abstr.] 
Eos, Transactions, American Geophysical Union, in AGU 1993 
fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 667. 

OP-1696. R. H. Morin and J. W. Borchers. CALIFORNIA. 
Hydrologic characterization of fractures in granitic bedrock from 
analysis of geophysical well logs, Yosemite National Park, 
Wawona, California [abstr.] Eos, Transactions, American Geo
physical Union, in AGU 1993 fall meeting. v. 74, no. 43, Suppl. 
October 26, 1993. p. 582. 

OP-1697. R. H. Morin, F. L. Paillet, T. Taylor and Warren 
Barrash*. IDAHO. Vertical profiling of hydrogeology of the 
Snake River plain aquifer with geophysical well logs, Idaho Na
tional Engineering Laboratory, Idaho [abstr.] Eos, Transactions, 
American Geophysical Union, in AGU 1992 spring meeting. v. 
73, no. 14, Suppl. April 7, 1992. p. 124-125. 

OP-1698. R. L. Morin. ALASKA. Mafic and ultramafic rocks of 
the northwestern Brooks Range of Alaska produce nearly symmet
ric gravity anomalies [ abstr .] Abstracts with Programs -Geological 
Society of America, in Geological Society of America, 89th annual 
Cordilleran Section meeting and 46th annual Rocky Mountain 
Section meeting. v. 25, no. 5, April1993. p. 124. 



OP-1699. R C. Moring, J. C. Dohrenwend and R. C. Jachens. 
NEVADA. Regional setting of thermal springs in Nevada [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, Cordilleran Section, 90th annual 
meeting. v. 26, no. 2, February 1994. p. 78. 

OP-1700. M. M. Morrissey*,B. A. ChouetandS. W. Kieffer*. 
ALASKA. Shock-pattern oscillation as the triggering mechanism 
for long-period seismicity at Redoubt Volcano, Alaska 1989-90 
[abstr.] Eos, Transactions, American-Geophysical Union, in AGU 
1993 fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 
649. 

OP-1701. C. A. Morrow and D. A. Lockner. Differences in per
meability between surface-derived and deep drillhole core samples 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 199. 

OP-1702. C. A. Morrow and D. A. Lockner. Pressure sensitiv
ity of permeability; surface versus deep drillhole core samples 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1993 fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 
559. 

OP-1703. C. A. Mortera-Gutierrez, D. W. Scholl, T. L. Vallier 
and R. L. Carlson*. Is the fragmentation of the Pacific Plate 
seaward at the western Aleutian Trench linked to the change of 
tectonic setting from highly oblique convergence to transform 
plate motion? [abstr.] Abstracts with Programs- Geological Soci
ety of America, in Geological Society of America, 1993 annual 
meeting. v. 25, no. 6, October 1993. p. 282. 

OP-1704. C. A. Mortera-Gutierrez*, D. W. Scholl*, T. L. Vall
ier, R. L. Carlson* and E. L. Geist*. Stress distribution in the 
outer slope of the western Aleutian Trench; changes in fault trends 
due to the extremely oblique plate convergence and the preexisting 
seafloor faults [abstr.] Eos, Transactions, American Geophysical 
Union,inAGU1993fallmeeting. v. 74,no. 43,Suppl. October 
26, 1993. p. 545. 

OP-1705. D. M. Morton. CALIFORNIA. Metamorphic rocks in 
the Perris Block, northwestern Peninsular Ranges, Southern Cali
fornia [abstr.] Abstracts with Programs -Geological Society of 
America, in Geological Society of America, Cordilleran Section, 
90th annual meeting. v. 26, no. 2, February 1994. p. 76. 

OP-1706. D. M. Morton, R. C. Jachens, V. E. Langenheim, J. 
J. Mori*, M. L. Dawson*, R. B. Greenwood*, F. E. Lichte*, 
R. W. Kistler*, T. T. Fitzgibbon* and R. M. Hauser*. CALI
FORNIA. Evolution of the Santa Ana 1:100,00-scale map folio 
[ abstr.] Abstracts with Programs -Geological Society of America, 
in Geological Society of America, Cordilleran Section, 90th annual 
meeting. v. 26, no. 2, February 1994. p. 76. 

OP-1707. P. S. Mozley*, W. W. Carothers and K. J. Bird. 
ALASKA. Geochemistry of authigenic minerals in the Ivishak 
Formation, North Slope, Alaska [abstr.] Abstracts with Programs 
- Geological Society of America, in Geological Society of Amer
ica, 1993 annual meeting. v. 25, no. 6, October 1993. p. 318. 

OP-1708. C. S. Mueller, J. C. Tinsley and A. M. Rogers. 
CALIFORNIA. A new digital network for ground-motion studies 
in Southern California; design and preliminary results [abstr.] 
Seismological Research Letters, in 87th annual meeting of the 

ABSTRACTS 181 

Seismological Society of America; abstracts. v. 63, no. 1, March 
1992. p. 54. 

OP-1709. P. A. Mueller*, D. W. Mogk*, J. L. Wooden and A. 
P. Nutman*. MONTANA. Petrogenesis and evolution of a 3.5 
Ga old, trondhjemitic gneiss-amphibolite suite, Beartooth Moun
tains, Montana [abstr.] Abstracts with Programs- Geological So
ciety of America, in Geological Society of America, 1993 annual 
meeting. v. 25, no. 6, October 1993. p. 47. 

OP-1710. D. R. Muhs, J. B. Benedict and J. R. Evans. COLO
RADO. Sources of probable eolian sediments on late Quaternary 
alpine moraines, Colorado Front Range; evidence from trace ele
ment geochemistry [abstr.] Program and Abstracts - American 
Quaternary Association. Conference, in American Quaternary 
Association 12th biennial meeting; program and abstracts. 12, 
1992. p. 73. 

OP-1711. D. R. Muhs and B. J. Szabo. HAW All. New ura
nium-series ages of the Waimanalo Limestone, Oahu, Hawaii and 
paleoclimatic implications for the last interglacial period [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1991 annual meeting. v. 23, no. 
6, 1991. p. 239. 

OP-1712. B. L. Murchey. Gulf of California analogue for origin 
oflate Paleozoic ocean basins adjacent to Western North America 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, Apri11993. p. 125. 

OP-1713. J. B. Murowchick*, R. M. Coveney, Jr.*, R. I. 
Grauch and K. L. Shelton*. Mo-Ni-bearing cyanobacterial 
oncolites from the Cambrian of China [abstr.] Abstracts with 
Programs -Geological Society of America, in Geological Society 
of America, 1991 .annual meeting. v. 23, no. 6, 1991. p. 172. 

OP-1714. E. C. Murphy*, J. W. Hoganson*, D. J. Nichols and 
N. F. Forsman*. NORTH DAKOTA. The Cretaceous!fertiary 
boundary in south-central North Dakota [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
113. 

OP-1715. SetsuyaNakada, C. R. Bacon and A. E. Gartner. OR
EGON. Origin of phenocrysts in porphyritic lavas; the example 
of pre-Mazamarhyodacites, Crater Lake, Oregon [ abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 1993 annual meeting. v. 25, no. 6, October 
1993. p. 43. 

OP-1716. L. D. Nealey and Florian Maldonado. UTAH. Major
element evidence for multiple magma batches in the evolution of 
Pleistocene and Holocene volcanic rocks of the Markagunt Plateau 
volcanic field, southwestern Utah [ abstr.] Abstracts with Programs 
- Geological Society of America, in Geological Society of Amer
ica, 89th annual Cordilleran Section meeting and 46th annual 
Rocky Mountain Section meeting. v. 25, no. 5, April1993. p. 
126. 

OP-1717. A. R. Nelson. OREGON, WASHINGTON. Strati
graphic and paleoecologic criteria that distinguish coseismically 
submerged from gradually submerged tidal wetland deposits, Or
egon and Washington [abstr.] Abstracts with Programs- Geologi-



182 PUBLICATIONS OF THE U.S. GEOLOGICAL SURVEY, 1994 

cal Society of America, in Geological Society of America, 89th 
annual Cordilleran Section meeting and 46th annual Rocky Moun
tain Section meeting. v. 25, no. 5, April1993. p. 126. 

OP-1718. A. R. Nelson and A. E. Jennings*. Intertidal 
foraminifera and earthquake hazard assessment in the Cascadia 
subduction zone [abstr.] Abstracts with Programs - Geological 
Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 138. 

OP-1719. D. I. Netoff* andR. R. Shroba. UTAH. Giantweath
ering pits in the Entrada Sandstone, southeastern Utah; preliminary 
findings [ abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, 89th annual Cordille
ran Section meeting and 46th annual Rocky Mountain Section 
meeting. v. 25, no. 5, April1993. p. 126. 

OP-1720. S. G. Neuzil. Temporal change in apparent influx of 
inorganic constituents to domed peat,· Indonesia; peat stage of 
coalification [ abstr.] Abstracts with Programs- Geological Society 
of America, in Geological Society of America, 1993 annual meet
ing. v. 25, no. 6, October 1993. p. 140. 

OP-1721. K. D. Newell* and R. C. Burruss. KANSAS. Fluid
inclusion evidence for oil generation from Proterozoic rocks in the 
North American Mid-Continent Rift, Northeast Kansas [abstr.] 
Program and Abstracts; Biennial Pan-American Conference on 
Research on Fluid Inclusions, in Fourth biennial Pan-American 
conference on Research on fluid inclusions; program and abstracts. 
4, 1992. p. 62. 

OP-1722. C. G. Newhall. Eruptive history of Mount Pinatubo 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1993 fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 
666-667. 

OP-1723. D. J. Nichols. WYOMING. The Cretaceous-Tertiary 
boundary in nonmarine strata; examples from the Powder River 
basin, Wyoming [ abstr.] Abstracts with Programs - Geological 
Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 363. 

OP-1724. D. J. Nichols, W. J. Peny,Jr.,R. M. FloresandS. B. 
Roberts. Palynostratigraphic evidence on the evolution of the 
Rocky Mountain front [abstr.] Palynology, in Abstracts of the 
proceedings of the Twenty-fourth annual meeting of the American 
Association of Stratigraphic Palynologists. 16, 1992. p. 227. 

OP-1725. K. M. Nichols, N. J. Silberling and D. L. Macke. 
NEVADA. Westward overstepping of Lower Mississippian by 
Upper Mississippian strata in eastern Nevada [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 89th annual Cordilleran Section meeting and 
46th annual Rocky Mountain Section meeting. v. 25, no. 5, April 
1993. p. 126-127. 

OP-1726. K. M. Nichols, N. J. Silberling and D. L. Macke. 
NEVADA, UTAH. Depositional and paleotectonic history of the 
Lower Mississippian Joana Limestone, central eastern Nevada and 
western Utah [ abstr.] Abstracts with Programs-Geological Society 
of America, in Geological Society of America, Cordilleran Section, 
90th annual meeting. v. 26, no. 2, February 1994. p. 77. 

OP-1727. A. D. Nicholson and M. B. Goldhaber. WYOMING. 
Thermochemical sulfate reduction in the Whitney Canyon-Carter 
Creek Field, Wyoming; core studies and geochemical modelling 

[ abstr.] Abstracts with Programs - Geological Society of America, 
in Geological Society of America, 1991 annual meeting. v. 23, 
no. 6, 1991. p. 153. 

OP-1728. A. D. Nicholson* and M. B. Goldhaber. WYO
MING. The role of thermochemical sulfate reduction in the evo
lution of secondary porosity, Whitney Canyon-Carter Creek Field, 
Wyoming [abstr.] Abstracts with Programs- Geological Society 
of America, in Geological Society of America, 1993 annual meet
ing. v. 25, no. 6, October 1993. p. 323. 

OP-1729. Craig Nicholson*, R. A. Harris and R. W. Simpson. 
CALIFORNIA. Changes in attitude; changes in latitude; what 
happened to the faults in the Joshua Tree area before and after the 
M7.4 Landers mainshock? [abstr.] Seismological Research Let
ters, in Seismological Society of America, 88th annual meeting. 
(D. E. Byrne, chairperson and others). v. 64, no. 1, March 
1993. p. 34. 

OP-1730. R. S. Nicholson. NEW JERSEY. Effects of carbonate 
bedrock on flow in aNew Jersey Highlands aquifer system [abstr.] 
American Water Resources Association Technical Publication 
Series TPS, in Proceedings of the National symposium on the 
Future availability of ground water resources. (R. C. Borden, 
editor and others). 92-1, 1992. p. 163. 

OP-1731. J. E. Nielson and K. K. Beratan*. CALIFORNIA, 
ARIZONA. Stratigraphic evidence of detachment fault evolution, 
Colorado River extensional corridor, California and Arizona 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, Cordilleran Section, 90th annual 
meeting. v. 26, no. 2, February 1994. p. 77. 

OP-1732. J. E. Nielson, V. L. Pease* and J. K. Nakata. ARI
ZONA. Paleomagnetic reversals in Miocene dikes, and tectonic 
evolution of the Crossman Block, Mohave Mountains, Arizona 
[ abstr.] Abstracts with Programs - Geological Society of America, 
in Geological Society of America, 89th annual Cordilleran Section 
meeting and 46th annual Rocky Mountain Section meeting. v. 25, 
no. 5, April1993. p. 127. 

OP-1733. G. J. Nimz*, M. W. Caffee* and J. W. Borchers. 
CALIFORNIA. Extremely low 36CVC1 values in deep ground 
water at Wawona, Yosemite National Park, California; evidence 
of rapid upwelling of deep crustal waters? [abstr.] Eos, Transac
tions, American Geophysical Union, in AGU 1993 fall meeting. 
v. 74, no. 43, Suppl. October 26, 1993. p. 582. 

OP-1734. S. P. NishenkoandC. C. Barton. Scalinglawsfornat
ural disasters; application of fractal statistics to life and economic 
loss data [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 412. 

OP-1735. S. P. Nishenko, I. Ebel* and D. M. Perkins. New En
gland earthquake hazard estimates [abstr.] Eos, Transactions, 
American Geophysical Union, in AGU 1993 spring meeting. v. 
74, no. 16, Suppl. May 1993. p. 288. 

OP-1736. D. C. Noble*, S. I. Weiss*, J. E. Worthington, IV* 
and E. H. McKee. NEVADA. Neogene structural evolution of 
Gold Mountain, Slate Ridge and adjacent areas, Esmeralda and 
Nye counties, SW Nevada [abstr.] Abstracts with Programs -
Geological Society of America, in Geological Society of America, 



89th annual Cordilleran Section meeting and 46th annual Rocky 
Mountain Section meeting. v. 25, no. 5, April1993. p. 127. 

OP-1737. D. C. Noble*, J. E. Worthington, IV* and E. H. 
McKee. NEVADA. Geologic and tectonic setting and Miocene 
volcanic stratigraphy of the Gold Mountain-Slate Ridge area, 
southwestern Nevada [abstr.] Abstracts with Programs- Geologi
cal Society of America, in Geological Society of America, 1991 
annual meeting. v. 23, no. 6, 1991. p. 247. 

OP-1738. W. J. Nokleberg, E. J. Moll-Stalcup, T. P. Miller, D. 
A. Brew, Arthur Grantz, George Plafker, T. E. Moore and W. 
W .• Patton, Jr. ALASKA. Tectono-stratigraphic terrane map of 
Alaska [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, 89th annual Cordille
ran Section meeting and 46th annual Rocky Mountain Section 
meeting. v. 25, no. 5, Apri11993. p. 127-128. 

OP-1739. J. E. Nolde* and R. C. Milici. VIRGINIA. Strati
graphic and structural controls of natural gas production from the 
Berea Sandstone (Mississippian), southwestern Virginia [abstr.] 
Virginia Division of Mineral Resources Publication, in Studies in 
eastern energy and the environment; AAPG Eastern Section spe
cial volume. (A. P. Schultz, editor and others). 132, 1994. p. 
181. 

OP-1740. J. S. Noller* and M. C. Reheis. NEVADA, CALI
FORNIA. Style of deformation along the Death Valley-Furnace 
Creek fault zone and other faults in the southern Walker Lane, 
Nevada and California [abstr.] Abstracts with Programs- Geolo
gical Society of America, in Geological Society of America, 89th 
annual Cordilleran Section meeting and 46th annual Rocky Moun
tain Section meeting. v. 25, no. 5, Apri11993. p. 128. 

OP-1741. R. D. Norris, S. R. Walter, M. A. Clynne, D. K. 
Keefer, L. J. Muffler, E. L. Harp and B. Knight*. CALIFOR
NIA. Seismic and field observations of the 26 August, 1993 
rockfall at Lassen Peak, California [ abstr.] Eos, Transactions, 
American Geophysical Union, in AGU 1993 fall meeting. v. 74, 
no. 43, Suppl. October 26, 1993. p. 649. 

OP-1742. C. J. Nutt and C. H. Thorman. NEVADA, UTAH. 
Eocene sedimentary and volcanic rocks and their use in dating 
Mesozoic and Tertiary structures in the southern Deep Creek 
Range, Nevada and Utah [abstr.] Abstracts with Programs- Geo
logical Society of America, in Geological Society of America, 89th 
annual Cordilleran Section meeting and 46th annual Rocky Moun
tain Section meeting. v. 25, no. 5, Apri11993. p. 128. 

OP-1743. C. J. Nutt and C. H. Thorman. NEVADA, UTAH. 
Eocene or older low-angle attenuation faults in the eastern Great 
Basin; features of regional extension or contraction? [abstr.] Ab
stracts with Programs -Geological Society of America, in Geolo
gical Society of America, Cordilleran Section, 90th annual 
meeting. v. 26, no. 2, February 1994. p. 78. 

OP-1744. W. K. Nuttle* and J. W. Harvey. The short-term 
water fluxes in intertidal marsh sediments derived from meteoro
logical and head data [abstr.] Eos, Transactions, American Geo
physical Union, in AGU 1992 spring meeting. v. 73, no. 14, 
Suppl. April?, 1992. p. 131. 

OP-1745. C. J. Nye*, C. A. Neal and R. G. McGimsey. 
ALASKA. Extreme and abrupt transition from tholeiitic to 
calcalkaline volcanism at Aniakchak Volcano, eastern Aleutian 
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Arc [abstr.] Eos, Transactions, American Geophysical Union, in 
AGU 1993 fall meeting. v. 74, no. 43, Suppl. October26, 1993. 
p. 674. 

OP-1746. T. C. O'Brien*, R. F. Jurgens*, M. A. Slade*, S. D. 
Howard*, H. J. Moore and T. W. Thompson*. Observations of 
Mars during the 1990 opposition from the Goldstone solar system 
radar facility at 3.53 em wavelength [abstr.] Abstracts of Papers 
Submitted to the Lunar and Planetary Science Conference, in 
Abstracts of papers submitted to the Twenty-second lunar and 
planetary science conference. 22, 1991. p. 991-992. 

OP-1747. J. M. O'Connor*, C. W. Devey*, Peter Stoffers*, D. 
Ackermann*, Nicolas Binard and C. Hermond*. Further evi
dence for the inactivity of the St. Helena hot spot; initial results of 
the Sonne 84 Cruise, 1993 [abstr.] Eos, Transactions, American 
Geophysical Union, in AGU 1993 fall meeting. v. 74, no. 43, 
Suppl. October 26, 1993. p. 556. 

OP-1748. J. T. O'Connor. VIRGINIA. Boron-, alkali-, and fluo
rine-deficient diagenetic tourmaline from Ordovician arenites in 
central Virginia [abstr.] Abstracts with Programs - Geological 
Society of America, in Geological Society of America, Rocky 
Mountain Section; abstracts with programs. (J. W. Geissman, 
chairperson and others). v. 23, no. 4, Apri11991. p. 53. 

OP-1749. l T. O'Connor. COLORADO. Tourmaline composi
tions form a late heating event in the Proterozoic rocks of the 
northern Front Range, Colorado [abstr.] Abstracts with Programs 
-Geological Society of America, in Geological Society of Amer
ica, Rocky Mountain Section; abstracts with programs. (J. W. 
Geissman, chairperson and others). v. 23, no. 4, April1991. p. 
54. 

OP-1750. J. T. O'Connor and C. W. Keighin. COLORADO. 
Submarine fan facies in Proterozoic metasedimentary rocks of the 
northern Front Range, Colorado [abstr.] Abstracts with Programs 
- Geological Society of America, in Geological Society of Amer
ica, Rocky Mountain Section; abstracts with programs. (J. W. 
Geissman, chairperson and others). v. 23, no. 4, April1991. p. 
53. 

OP-1751. D. W. O'Leary. Do submarine channels of the U.S. 
Atlantic continental rise represent aggrading processes? [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 181. 

OP-1752. S. F. Obermeier,P. J. Munson*,J. R. Martin,II*and 
M. D. Labitzke. INDIANA, ILLINOIS. Liquefaction evidence 
for a large Holocene earthquake in theW abash Valley of Indiana
Illinois [abstr.] Seismological Research Letters, in Suspect ter
ranes, seismicity of Southeastern U.S.; abstracts of the 63rd annual 
meeting, Seismological Society of America, Eastern Section. v. 
62, no. 3-4, December 1991. p. 179-180. 

OP-1753. E. A. Okal* and S. H. Kirby. Quantitative reassess
ment of the intermediate and deep seismicity of the Indonesian arc; 
preliminary results [abstr.] Seismological Research Letters, in 
Seismological Society of America, 88th annual meeting. (D. E. 
Byrne, chairperson and others). v. 64,no. l,March 1993. p. 14. 

OP-1754. H. W. Oliver,E. L. Majer*andR. W. Spengler. NE
VADA. Geophysical investigations of the Ghost Dance Fault, 
Yucca Mountain, Nevada [abstr.] Abstracts with Programs- Geo-
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logical Society of America, in Geological Society of America, 
Cordilleran Section, 90th annual meeting. v. 26, no. 2, February 
1994. p. 78. 

OP-1755. W. A. Oliver, Jr., J. E Sorauf* and C. E. Brett*. A 
unique occurrence of Endophyllum (rugose coral) in eastern North 
America; a paleoecological and biogeographical puzzle [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, North-Central Section, 27th an
nual meeting. v. 26, no. 5, Apri11994. p. 56. 

OP-1756. S. K. Omarzai*, R. S. Coe* and J. A. Barron. CAL
IFORNIA. Paleomagnetism applied to the Miocene Monterey 
Formation of California [ abstr.] AAPG Bulletin, in AAPG Pacific 
Section meeting. v. 78, no. 4, Apri11994. p. 672-673. 

OP-1757. W. H. Orem, R. B. Finkelman and G. L. Feder. A 
possible link between Balkan endemic nephropathy and leaching 
of Pliocene lignites by ground water [abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
350. 

OP-1758. W. F. Outerbridge, P. C. Lyons, R. D. Congdon, H. 
T. Evans, Jr. and E. R. Slucher*. Coal tonsteins in stratigraphic 
analysis in the Middle Pennsylvanian of the central Appalachian 
Basin [abstr.] Abstracts with Programs -Geological Society of 
America, in Geological Society of America, Northeastern Section; 
27th annual meeting. (G. M. Ashley, chairperson). v. 24, no. 
3, March 1992. p. 67. 

OP-1759. F. R. Oyarzabal*, C. E. Jacobson* and G. B. Haxel. 
CALIFORNIA. The Chocolate Mountains Fault in the Gavilan 
Hills area of southeasternmost California [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, Cordilleran Section, 90th annual meeting. v. 26, no. 
2, February 1994. p. 79. 

OP-1760. W. R. PageandR. B. Scott NEVADA. Rampingex
tensional faults in the Devonian Guilmette Formation, southern 
Nevada [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, Rocky Mountain 
Section; abstracts with programs. (J. W. Geissman, chairperson 
and others). v. 23, no. 4, Apri11991. p. 55. 

OP-1761. F. L. Paillet Using borehole geophysics to evaluate the 
hydraulic connections in fractured bedrock aquifers [abstr.] Ab
stracts with Programs- Geological Society of America, in Geolo
gical Society of America, 1993 annual meeting. v. 25, no. 6, 
October 1993. p. 426. 

OP-1762. M. R. Palacios-Fest*, A. S. Cohen*, Joaquin Ruiz* 
and R. M. Forester. Nonmarine ostracode shell chemistry; con
trols on trace element uptake in experimentally cultured 
Limnocythere staplini [ abstr.] Abstracts with Programs- Geologi
cal Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 57. 

OP-1763. J. S. Pallister, G. P. Meeker, C. G. Newhall, R. P. 
Hoblitt and Mylene Martinez*. 30,000 years of the "same old 
stuff" at Pinatubo [abstr.] Eos, Transactions, American Geophysi
cal Union, in AGU 1993 fall meeting. v. 74, no. 43, Suppl. 
October 26, 1993. p. 667-668. 

OP-1764. B. C. Panuska*, J. L. Carew*, B. E. Taggart and J. 
E. Mylroie*. PUERTO RICO. Anomalous palemagnetic direc-

tions from Paleosols on Isla de Mona, Puerto Rico [abstr.] Ab
stracts with Programs - Geological Society of America, in Geolo
gical Society of America, 1993 annual meeting. v. 25, no. 6, 
October 1993. p. 199. 

OP-1765. C. M. Parmenter and M. H. Bothner. MASSACHU
SETTS. The distribution of Clostridium perfringens, a sewage 
indicator, in suspended matter and bottom sediments of coastal 
Massachusetts [abstr.] Abstracts with Programs- Geological So
ciety of America, in Geological Society of America, 1993 annual 
meeting. v. 25, no. 6, October 1993. p. 128. 

OP-1766. Tom Parsons and Jill McCarthy. The active southwest 
margin of the Colorado Plateau; uplift of mantle origin [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 143-144. 

OP-1767. Tom Parsons and G. A. Thompson*. IDAHO. A fi
nite-strain model for the aseismic eastern Snake River plain and 
transitional margins, Idaho [abstr.] Eos, Transactions, American 
Geophysical Union, in AGU 1993 fall meeting. v. 74, no. 43, 
Suppl. October 26, 1993. p. 592. 

OP-1768. D. M. Perkins and S. L. Hanson. Pacific Northwest 
probabilistic hazard maps for various recurrences of large subduc
tion earthquakes [ abstr~] Eos, Transactions, American Geophysical 
Union, inAGU 1993 fall meeting. v. 74, no. 43, Suppl. October 
26, 1993. p. 434. 

OP-1769. M. E. Perkins*, F. H. Brown*, W. P. Nash*, S. K. 
Williams* and R. J. Fleck. Stratigraphic record of explosive 
eruptions from the Yellowstone hotspot from 14 to 0 Ma [abstr.] 
Eos, Transactions, American Geophysical Union, in AGU 1993 
fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 593. 

OP-1770. C. A. Perry and S. E. Studley. KANSAS. Effect of 
flood control reservoirs on peak discharges along the Kansas River, 
1993 [ abstr.] Eos, Transactions, American Geophysical Union, in 
AGU1993fallmeeting. v. 74,no. 43,Suppl. October26,1993. 
p. 61. 

OP-1771. W. J. Perry, Jr., J. N. Weaver, R. M. Flores, S. B. 
Roberts and D. J. Nichols. MONTANA, WYOMING. Sequen
tial Laramide deformation in Montana and Wyoming [ abstr.] Ab
stracts with Programs - Geological Society of America, in 
Geological Society of America, Rocky Mountain Section; ab
stracts with programs. (J. W. Geiss man, chairperson and others). 
v. 23, no. 4, Apri11991. p. 56. 

OP-1772. C. A. Peters. Water chemistry in the unsaturated zone 
at a radioactive-waste burial site [abstr.], in Characterization and 
monitoring of the vadose (unsaturated) zone; proceedings. 
Worthington, OH: Natl .. Water Well Assoc. 1985 unpaginated. 

OP-1773. Fred Peterson, R. B. O'Sullivan and S. M. Condon. 
NEW MEXICO. Correlation controversies; Middle and Upper 
Jurassic stratigraphy of the Colorado Plateau as related to north
western New Mexico [abstr.] New Mexico Geology, in New 
Mexico Geological Society annual spring meeting. v. 15, no. 3, 
August 1993. p. 72-73. 

OP-1774. Fred Peterson and C. E. Turner. Relative age of dino
saur quarries in the Upper Jutassic Morrison Formation; a strati
graphic approach [abstr.] Journal of Vertebrate Paleontology, in 



Society of Vertebrate Paleontology, 53rd annual meeting. (R. L. 
Cifelli, editor and others). v. 13, no. 3, Suppl. 1993. p. 52. 

OP-1775. S. K. Pezzopane, C. M. Menges, J. W. Whitney and 
L. W. Anderson*. NEVADA. Preliminary earthquake source 
characterization for seismic hazards at Yucca Mountain, Nevada 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1993 fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 
434. 

OP-1776. V. Philippopoulou*, Rudolph Hon*, L. S. Hanson* 
and D. C. Bradley. MAINE. Geochemical study of the Sanger
ville, Frontenac, Seboomook, and Carrabasset formations, Maine 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, Northeastern Section; 27th 
annual meeting. (G. M. Ashley, chairperson). v. 24, no. 3, 
March 1992. p. 68. 

OP-1777. P. J. Phillips, L. N. Plummer, Eurybiades Busenberg 
and S. A Dunkle. Use of chlorofluorocarbon dating to deter
mine age of shallow ground water in a sandy surficial aquifer 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1992 spring meeting. v. 73, no. 14, Suppl. April 7, 1992. p. 
130. 

OP-1778. R. J. Phillips*,R. E. Arvidson*,J. M. Boyce*,D. B. 
Campbell*, J. E. Guest*, G. G. Schaber and L. A. Soderblom. 
Venus impact craters; implications for atmospheric and resurfacing 
processes from Magellan observations [abstr.] Abstracts of Papers 
Submitted to the Lunar and Planetary Science Conference, in 
Abstracts of papers submitted to the Twenty-second lunar and 
planetary science conference. 22, 1991. p. 1063-1064. 

OP-1779. K. L. Pierce, K. P. Cannon*, G. M. Crothers*, G. A. 
Meyer* and Meyer Rubin. Backflooding upstream from the resur
gent dome of the 0.6 Ma Yellowstone Caldera; two backflooding 
cycles in the last 8,000 years [abstr.] Eos, Transactions, American 
Geophysical Union, in AGU 1993 fall meeting. v. 74, no. 43, 
Suppl. October 26, 1993. p. 592. 

OP-1780. K. L. Pierce, L. A. Morgan and R. W. Saltus. The 
Yellowstone Hotspot; inferred large-scale lithospheric effects 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1993 fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 
603. 

OP-1781. T. C. Pierson, A S. Daag*, P. J. Delos Reyes*, The
resa Regalado*, Rene Solidum*, Bella Tubianosa* and Norman 
Tungol*. Post-eruption volcaniclastic fan deposition, east flank of 
Mount Pinatubo, Philippines [abstr.] Abstracts with Programs -
Geological Society of America, in Geological Society of America, 
1993 annual meeting. v. 25, no. 6, October 1993. p. 395. 

OP-1782. C. M. Pieters*, M. J. Belton*, T. L. Becker, M. H. 
Carr, C. R. Chapman*, F. P. Fanale*, E. M. Fischer*, L. R. 
Gaddis, Ronald Greeley*, Richard Greenberg*, Harald 
Hoffmann*, J. W. Head*, Paul Helfenstein*, Ralf Jaumann*, T. 
V. Johnson*, K. P. Klaasen*, A. S. McEwen, S. L. 
Murchie*, Gerhard Neukum*, Jiirgen Oberst*, C. B. Pilcher*, J. 
Plutchak*, S. F. Pratt*, M. S. Robinson*, Robert Sullivan*, J. 
M. Sunshine* and Joseph Veverka*. Crustal heterogeneity of the 
Moon viewed from the Galileo SSI camera; lunar sample calibra
tions and compositional implications [ abstr.] Abstracts of Papers 
Submitted to the Lunar and Planetary Science Conference, in 
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Abstracts of papers submitted to the Twenty-second lunar and 
planetary science conference. 22, 1991. p. 1067-1068. 

OP-1783. D. Z. Piper and C. M. Isaacs. Minor elements in early 
Quaternary sediment from the Sea of Japan; record of a41 000-year 
cycle of water-column anoxia [abstr.] Abstracts with Programs
Geological Society of America, in Geological Society of America, 
1993 annual meeting. v. 25, no. 6, October 1993. p. 241. 

OP-1784. G. N. Pipiringos and R. B. O'Sullivan. UTAH. Type 
Curtis and Summerville formations, southeastern Utah [abstr.] 
New Mexico Geology, in New Mexico Geological Society annual 
spring meeting. v. 15, no. 3, August 1993. p. 71. 

OP-1785. J. B. Plescia*, E. M. Shoemaker and C. S. Shoe
maker. Gravity survey of the Mt. Toondina impact structure, 
South Australia [ abstr.] Abstracts of Papers Submitted to the Lunar 
and Planetary Science Conference, in Abstracts of papers submit
ted to the Twenty-second lunar and planetary science conference. 
22, 1991. p. 1079-1080. 

OP-1786. G. S. Plumlee. The need for geologic information in 
predicting and remediating the environmental effects of mineral 
resource development [abstr.] Abstracts with Programs- Geologi
cal Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 355. 

OP-1787. G. S. Plumlee, R. 0. Rye and M. H. Reed*. Mag
matic gases and epithermal ore genesis at volcanic centers [ abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, Rocky Mountain Section; ab
stracts with programs. (J. W. Geissman, chairperson and others). 
v. 23, no. 4, Apri11991. p. 57. 

OP-1788. L. N. Plummer and Eurybiades Busenberg. 
Chlorofluorocarbons as hydrologic tracers and tools for age-dating 
young ground water; principles, field examples [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 1993 annual meeting. v. 25, no. 6, October 
1993. p. 301-302. 

OP-1789. L. N. Plummer, Eurybiades Busenberg and R. L. 
Michel. Dating ground-water recharge with chlorofluorocarbons 
(CC13F and CCl2f2); methods, limitations, relation to tritium 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1992 spring meeting. v. 73, no. 14, Suppl. April 7, 1992. p. 
128. 

OP-1790. C. W. Poag. VIRGINIA, MARYLAND. Planktonic 
foraminifera and sequence stratigraphy of the southwestern Salis
bury Embayment, Virginia and Maryland [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 1991 annual meeting. v. 23, no. 6, 1991. p. 182. 

OP-1791. C. W. Poag. 187 million years of continental-rise evo
lution in the northern Hatteras Basin [abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
179-180. 

OP-1792. C. W. Poag, L. J. Poppe, J. A. Commeau and D. S. 
Po wars. NEW JERSEY. The Toms Canyon "impact crater," New 
Jersey OCS; the seismic evidence [ abstr.] Abstracts with Programs 
- Geological Society of America, in Geological Society of Amer
ica, 1993 annual meeting. v. 25, no. 6, October 1993. p. 378. 
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OP-1793. D. D. Pollard* and R. A. Harris. Quasi-static and dy
namic stress changes during faulting; implications for pale
oearthquake identification [abstr.] Abstracts with Programs -
Geological Society of America, in Geological Society of America, 
1993 annual meeting. v. 25, no. 6, October 1993. p. 114-115. 

OP-1794. M. L. Pomes and E. M. Thurman. KANSAS. Recon
naissance hydrogeology of a small prairie watershed in the Flint 
Hills, Northeast Kansas [abstr.] Abstracts with Programs- Geolo
gical Society of America, in Geological Society of America, 1991 
annual meeting. v. 23, no. 6, 1991. p. 216. 

OP-1795. D. J. Ponti, J. A. Barron, A. M. Sarna-Wojcicki and 
M. L. Cotton*. CALIFORNIA. A Miocene age for the "Pico" 
Formation in the northern Los Angeles Basin? [abstr.] AAPG 
Bulletin, in AAPG Pacific Section meeting. v. 78, no. 4, April 
1994. p. 673. 

OP-1796. D. J. Ponti, J. A. Barron, A. M. Sarna-Wojcicki, M. 
L. Cotton*, Cheryl Hummon* and C. L. Schneider*. CALI
FORNIA. Benthic foram biostratigraphy and the age of the Pico 
Formation in the northern Los Angeles Basin; potential problems 
for evaluating activity of blind thrust faults [abstr.] Eos, Transac
tions, American Geophysical Union, in AGU 1993 fall meeting. 
v. 74, no. 43, Suppl. October 26, 1993. p. 434. 

OP-1797. Peter Popenoe. NORTH CAROLINA. The continental 
rise off North Carolina; the mix of gravity and current-controlled 
processes [ abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 180. 

OP-1798. L. J. Poppe, J. A. Commeau and Gretchen Luepke. 
PUERTO RICO. Silt heavy-mineral distributions in a lateritic 
environment; rivers and insular shelf of north-central Puerto Rico 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 69. 

OP-1799. L. J. Poppe, C. W. Poag, F. T. Manheim and R. W. 
Stanton. Lithology, stratigraphy, and paleoenvironments of the 
312-1 well, Georges Bank basin, U.S. North Atlantic outer conti
nental shelf [ abstr.] Abstracts with Programs - Geological Society 
of America, in Geological Society of America, Northeastern Sec
tion; 27th annual meeting. (G. M. Ashley, chairperson). v. 24, 
no. 3, March 1992. p. 68-69. 

OP-1800. R. L. Porcella and R. P. Maley. U.S. Geological Sur
vey strong-motion instrumentation in the New Madrid seismic 
region [ abstr.] Seismological Research Letters, in Suspect terranes, 
seismicity of Southeastern U.S.; abstracts of the 63rd annual meet
ing, Seismological Society of America, Eastern Section. v. 62, 
no. 3-4, December 1991. p. 180-181. 

OP-1801. C. J. Potter. Along-strike variations in the structure of 
the Reelfoot-Rough Creek rift system; implications for New Ma
drid seismicity [abstr.] Abstracts with Programs- Geological So
ciety of America, in Geological Society of America, 1993 annual 
meeting. v. 25, no. 6, October 1993. p. 409. 

OP-1802. C. J. Potter, L. W. Snee and R. F. Dubiel. NE
VADA, UTAH. Eocene extension in the White Sage Formation, 
northern Great Basin; just one piece of a complexly deformed 
Eocene hinterland [abstr.] Abstracts with Programs- Geological 
Society of America, in Geological Society of America, Cordilleran 

Section, 90th annual meeting. v. 26, no. 2, February 1994. p. 
81-82. 

OP-1803. D. S. Powars, W. L. Newell and J. P. Owens. NEW 
JERSEY. Quaternary paleovalley fills of the New Jersey coastal 
plain [abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 334. 

OP-1804. D. S. Powars, C. W. Poag and R. B. Mixon. The 
Chesapeake Bay "impact crater," stratigraphic and seismic evi
dence [abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 378. 

OP-1805. R. E. Powell, Roland Hall and Michael Dawson. CAL
IFORNIA. Preliminary geologic map of the Chocolate Mts. and 
vicinity, Salton Sea, EagleMts. and Trigo Mts. 30'x60' quadran
gles, Southern California [abstr.] Abstracts with Programs- Geo
logical Society of America, in Geological Society of America, 
Cordilleran Section, 90th annual meeting. v. 26, no. 2, February 
1994. p. 82. 

OP-1806. T. L. Pratt. How old is the New Madrid seismic zone'l 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 198. 

OP-1807. W. R. Premo. Rb-Sr and Sm-Nd ages for lunar norite 
78235n8236; implications on the U-Pb isotopic systematics of this 
high-Mg rock [abstr.] Abstracts of Papers Submitted to the Lunar 
and Planetary Science Conference, in Abstracts of papers submit
ted to the Twenty-second lunar and planetary science conference. 
22, 1991. p. 1089-1090. 

OP-1808. W. R. Premo and G. A. Izett. Nd-Srisotopicsignature 
of tektites from the K-T boundary on Haiti [abstr.] Abstracts of 
Papers Submitted to the Lunar and Planetary Science Conference, 
in A-bstracts of papers submitted to the Twenty-second lunar and 
planetary science conference. 22, 1991. p. 1091-1092. 

OP-1809. W. R. Premo, D. M. Morton, R. W. Kistler, L. W. 
Snee, F. E. Lichte and N. D. Naeser. CALIFORNIA. Prelimi
nary geochemical and isotopic results of a section across the 
northern Peninsular Ranges Batholith [abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, Cordilleran Section, 90th annual meeting. v. 26, no. 2, 
February 1994. p. 82. 

OP-1810. W. R. PremoandMitsunobuTatsumoto. Pbisotopesin 
troctolite 76535 [ abstr.] Abstracts of Papers Submitted to the Lunar 
and Planetary Science Conference, in Abstracts of papers submit
ted to the Twenty-second lunar and planetary science conference. 
22, 1991. p. 1093-1094. 

OP-1811. S. E. Prensky. Recent developments and emerging 
technology in well logging and formation evaluation [abstr.] The 
Contact (Casper, WY). v. 40, no. 7, July 1993. p. 2, 4. 

OP-1812. M. S. Pringle, Hubert Staudigel* and J. S. Gee*. 
Seven million years of volcanism at Jasper Seamount; 40 ArP9 Ar 
laser fusion of young plagioclase [ abstr .] Eos, Transactions, Amer
ican Geophysical Union, in AGU 1990 spring meeting. v. 71, no. 
17, Apri124, 1990. p. 654. 



OP-1813. D. V. Prose and K. M. Shedlock. Hidden fwy; the 
New Madrid earthquake zone; a video documentary about earth
quakes in the central United States [abstr.] Eos, Transactions, 
American Geophysical Union, in AGU 1993 spring meeting. v. 
74, no. 16, Suppl. May 1993. p. 207. 

OP-1814. D. V. Prose and K. M. Shedlock. Hidden fwy; the 
New Madrid earthquake zone; a video documentary about earth
quakes in the central United States [ abstr.] Seismological Research 
Letters, in Seismological Society of America, 88th annual meeting. 
(D. E. Byrne, chairperson and others). v. 64, no. 1, March 
1993. p. 48. 

OP-1815. N. M. Ratcliffe. VERMONT. Southern termination of 
Butternut Hill Fold and evaluation of the nappe model for the 
Chester Dome, Vermont [abstr.] Abstracts with Programs- Geo
logical Society of America, in Geological Society of America, 
Northeastern Section, 28th annual meeting. v. 25, no. 2, March 
1993. p. 72. 

OP-1816. N. M. Ratcliffe. Searching for the root zone(s) of the 
Taconic allochthons; leaving no stone unturned [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, Northeastern Section, 28th annual meeting. 
v. 25, no. 2, March 1993. p. 72. 

OP-1817. N. M. Ratcliffe. VERMONT. Basement-cover rela
tions and Acadian structure of the Chester Dome, VT [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, Northeastern Section, 29th annual 
meeting. v. 26, no. 3, March 1994. p. 68. 

OP-1818. J. C. Ratte and W. E. Brooks. NEW MEXICO. 
Rhyolite rift zone in southwestern New Mexico; a possible target 
for precious metals exploration [abstr.] Abstracts with Programs
Geological Society of America, in Geological Society of America, 
Rocky Mountain Section; abstracts with programs. (J. W. Geiss
man, chairperson and others). v. 23, no. 4, Apri11991. p. 58. 

OP-1819. P. A. Reasenberg and R. W. Simpson. CALIFOR
NIA. Regional seismicity response to static stress changes pro
duced by the Lorna Prieta earthquake [abstr.] Seismological 
Research Letters, in 87th annual meeting of the Seismological 
Society of America; abstracts. v. 63, no. 1, March 1992. p. 25. 

OP-1820. J. C. Reed, Jr. and L. W. Snee. COLORADO. 1.4-
Ga deformational and thermal events in the central Front Range, 
Colorado [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, Rocky Mountain 
Section; abstracts with programs. (J. W. Geissman, chairperson 
and others). v. 23, no. 4, Apri11991. p. 58. 

OP-1821. M. C. Reheis. CALIFORNIA, NEVADA. Holocene 
faulting along the central Fish Lake Valley fault zone, California 
and Nevada [abstr.] Abstracts with Programs- Geological Society 
of America, in Geological Society of America, Cordilleran Sec
tion, 90th annual meeting. v. 26, no. 2, February 1994. p. 83. 

OP-1822. T. E. Reilly, L. N. Plummer, P. J. Phillips and Eu
rybiades Busenberg. Estimation and corroboration of shallow 
ground-water flow paths and travel times by environmental-tracer 
and hydraulic analyses [abstr.] Abstracts with Programs- Geolo
gical Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 366. 
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OP-1823. P. W. Reiners*, B. K. Nelson and S. W. Nelson*. 
ALASKA. Isotopic and chemical modification of cumulate mush 
by partial melts of country rock; evidence from the composite 
plutons of the Alaska Range [abstr.] Abstracts with Programs -
Geological Society of America, in Geological Society of America, 
1993 annual meeting. v. 25, no. 6, October 1993. p. 41. 

OP-1824. J. H. Reynolds*, C. W. Naeser and R. M. 
Hernandez*. Chronostratigraphic calibration of Neogene sedi
mentation in the Argentine Subandes, Salta Province, northern 
Argentina [abstr.] Abstracts with Programs- Geological Society 
of America, in Geological Society of America, 1993 annual meet
ing. v. 25, no. 6, October 1993. p. 473. 

OP-1825. R. L. Reynolds, M. L. Tuttle and C. A. Rice. 
ALASKA. Paleoenvironmental implications of early diagenetic 
greigite in Cretaceous marine mudstone, North Slope Basin, 
Alaska [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 239-240. 

OP-1826. B. S. Rhea, R. L. Wheeler and A. C. Tarr. Seismic 
risk, hazard, andfield-usemapsofpartsofthecentral United States 
produced using geographic information system technology [ abstr.] 
Seismological Research Letters, in Suspect terranes, seismicity of 
Southeastern U.S.; abstracts of the 63rd annual meeting, Seismo
logical Society of America, Eastern Section. v. 62, no. 3-4, De
cember 1991. p. 181-182. 

OP-1827. C. A. Rice and G. N. Breit. A new method for the 
selective dissolution of sedimentary anhydrite [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 1991 annual meeting. v. 23, no. 6, 1991. p. 
156. 

OP-1828. C. A. Rice, G. N. Breit and F. A. Hills. UTAH. 
Variations of Mg, Sr, and K in sulfate minerals from the Paradox 
Formation, Utah; clues to the composition of depositional and 
diagenetic brines [abstr.] Abstracts with Programs -Geological 
Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 253. 

OP-1829. D. A. Richesin*, A. V. Buising, J. A. Bartow and A. 
M. Sarna-Wojcicki*. CALIFORNIA. Age constraints on upper 
Cenozoic strata at Salado Creek, east-central Coast Ranges, Cali
fornia [abstr.] Abstracts with Programs -Geological Society of 
America, in Geological Society of America, Cordilleran Section, 
90th annual meeting. v. 26, no. 2, February 1994. p. 84. 

OP-1830. W. I. Ridley, F. E. Lichte, R. W. Kistler, B. R. Ber
ger and D. M. Morton. CALIFORNIA. Regional geochemical 
variations within the northern Peninsular and Transverse Ranges 
batholith provinces, Southern California [abstr.] Abstracts with 
Programs- Geological Society of America, in Geological Society 
of America, Cordilleran Section, 90th annual meeting. v. 26, no. 
2, February 1994. p. 84. 

OP-1831. J. K. Rigby, Jr.*, L. W. Snee, D. M. Unruh, S. S. 
Harlan, J. Guan*, F. Li*, J. K. Rigby, Sr.* and B. J. 
Kowallis*. 40 Ar;39 Ar and U-Pb dates for dinosaur extinction, 
Nanxiong Basin, Guongdong Province, Peoples Republic of China 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 296. 
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OP-1832. D. M. Robbin. FLORIDA. A new Holocene sea level 
curve for the upper Florida Keys and Florida reef tract [abstr.] 
Memoir - Miami Geological Society, in Symposium on South 
Florida geology. (F. J. Maurrasse, editor). 3, December 1987. 
p. 12. 

OP-1833. E. I. Robbins. COLORADO. Revegetation of 
deglaciated slopes and changes in microflora in the uranium-bear
ing precipitating Boston Peak peatland, Colorado [ abstr.] Palynol
ogy, in Abstracts of the proceedings of the Twenty-fourth annual 
meeting of the American Association of Stratigraphic Palynolo
gists. 16, 1992. p. 229. 

OP-1834. L. N. Roberts. COLORADO. A depositional setting 
for coals in the lower part of the Fruitland Formation, northwestern 
San Juan Basin, Colorado; where's the beach? [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, Rocky Mountain Section, 44th annual meet
ing, South-Central Section, 25th annual meeting, abstracts with 
programs. v. 23, no. 4, April1991. p. 87. 

OP-1835. S. B. Roberts, R. M. Flores, W. J. Perry, Jr. and D. 
J. Nichols. Preliminary paleogeographic interpretations of Pale
ocene coal basins, Rocky Mountain region [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, Rocky Mountain Section, 44th annual meeting, South
Central Section, 25th annual meeting, abstracts with programs. v. 
23, no. 4, April1991. p. 87. 

OP-1836. A. C. RobinsonandE. H. McKee. Srisotopiccompo
sition of the Miocene volcanic Maricunga Belt, 26 • -28"S, Chilean 
Andes; evidence for contiguous middle and late Proterozoic lower 
crustal magma sources [abstr.] Eos, Transactions, American Geo
physical Union, in AGU 1993 fall meeting. v. 74, no. 43, Suppl. 
October 26, 1993. p. 662-663. 

OP-1837. G .. R. Robinson, Jr. Environmental geochemical and 
geophysical investigations in the Office of Mineral Resources, 
U.S. Geological Survey [abstr.] Abstracts with Programs- Geolo
gical Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 355. 

OP-1838. M. R. Robinson*, M. P. Anderson*, G. H. 
Sonafrank*, C. A. Rowe*, J. N. Davies* and P. L. Ward. 
Xsuds and X pick demonstration; database management and seis
mic analysis software at the University of Alaska Geophysical 
Institute [ abstr.] Seismological Research Letters, in Seismological 
Society of America, 88th annual meeting. (D. E. Byrne, chair
person and others). v. 64, no. 1, March 1993. p. 55. 

OP-1839. D. T. Rodbell*, J. G. Rosenbaum and R. L. Reyn
olds. Depositional and pedogenic contributions to the magnetic 
record of central Mississippi Valley loess [abstr.] Abstracts with 
Programs- Geological Society of America, in Geological Society 
of America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
59. 

OP-1840. D. J. Roddy, R. A. Schmitt* and S. H. Shuster*. As
teroid and comet impacts on continental and oceanic sites; com
puter simulations of cratering and inferred Fe/lr ratios in ejecta 
vapor compared with Fe/lr ratios measured at the Kif boundary 
from the Shatsky Rise (Pacific Ocean) [abstr.] Abstracts of Papers 
Submitted to the Lunar and Planetary Science Conference, in 
Abstracts of papers submitted to the Twenty-second lunar and 
planetary science conferenCe. 22, 1991. p. 1129-1130. 

OP-1841. E. W. Roedder*, J. F. Whelan and D. T. Vaniman*. 
NEVADA. Environment of formation of calcite veins from Yucca 
Mtn (NV) tuffs as evidenced by fluid inclusion crushing studies 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 184. 

OP-1842. S. M. Roeske*, L. W. Snee and M. P. Bunds*. 
ALASKA. 40 ArP9 Ar dates from the Border Ranges fault system, 
a hydfothermally altered brittle-ductile transition strike-slip shear 
zone, Southern Alaska [abstr.] Abstracts with Programs- Geolo
gical Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 419. 

OP-1843. A. M. Rogers, D. M. Perkins and K. W. Campbell*. 
Modeling of smoothed peak acceleration data using a fmite:-fault 
Monte Carlo model with constant, mean stress parameter, detection 
threshold bias, and upper-limit truncation [abstr.] Seismological 
Research Letters, in Seismological Society of America, 88th an
nual meeting. (D. E. Byrne, chairperson and others). v. 64, no. 
1, March 1993. p. 19. 

OP-1844. A. M. Rogers, D. M. Perkins and K. W. Campbell*. 
Shortcomings of the· world-wide peak acceleration data set that 
may affect strong-motion regression analysis [abstr.] Seismologi
cal Research Letters, in 87th annual meeting of the Seismological 
Society of America; abstracts. v. 63, no. 1, March 1992. p. 30. 

OP-1845. S. A. Rojstaczer*,S. H. HickmanandJ. F. Svitek,Jr. 
CALIFORNIA. Permeability changes associated with the 1989 
Lorna Prieta earthquake, San Lorenzo River basin, California 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1993 fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 
565. 

OP-1846. K. D. Rose* and T. M. Bown. WYOMING. Succes
sion ofWasatchian Paromomyidae (Plesiadapiformes), Bighorn 
Basin, Wyoming[abstr;] Journal of Vertebrate Paleontology, in 
Society of Vertebrate Paleontology, 53rd annual meeting. (R. L. 
Cifelli, editor and others). v. 13, no. 3, Suppl. 1993. p. 55.' 

OP-1847. A. Ross,G. R. Foulger,B. R. JulianandJ. R. Evans. 
CALIFORNIA. 3-D compressional and shear wave structure at 
The Geysers geothermal area, California, from local earthquake 
tomography [abstr.] Eos, Transactions, American Geophysical 
Union, in AGU 1993 fall meeting. v. 74, no. 43, Suppl. ·October 
26, 1993. p. 420. 

OP-1848. Malcolm Ross. Crystidline solution series and order-dis
order within the natrolite mineral group [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 1991 annual meeting. v. 23, no. 6, 1991. p. 159. 

OP-1849. Malcolm Ross. Mineral dusts, chemicals, chronic dis
ease, and cancer; the dose makes the poison [ abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
354. 

OP-1850. S. L. Ross, D. A. Clague and J. L. Morton. GLO
RIA vs. groundtruth data at Escanaba Trough, southern Gorda 
Ridge [abstr.] Eos, Transactions, American Geophysical Union, in 
AGU 1993 fall meeting. v. 74, no. 43, Suppl. October26, 1993. 
p. 561. 



OP-1851. S. L. Ratto and K. L. Tanaka. Geologic history and 
channeling episodes of the Chryse Planitia region of Mars [ abstr.] 
Abstracts of Papers Submitted to the Lunar and Planetary Science 
Conference, in Abstracts of papers submitted to the Twenty-second 
lunar and planetary science conference. 22, 1991. p. 1135-1136. 

OP-1852. S. P. Rowe*, H. W. Day* and C. W. Naeser. CALI
FORNIA. Metamorphism of the northern Sierra Nevada; con
straints from zircon fission track analysis [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, Cordilleran Section, 90th annual meeting. v. 26, no. 
2, February 1994. p. 86. 

OP-1853. D. M. Rubin. Uses and limitations of nonlinear fore
casting to distinguish periodicity, randomness, and chaos in geo
logical systems [abstr.] Abstracts with Programs - Geological 
Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 251. 

OP-1854. L. F. Ruppert and P. D. Warwick. TEXAS. 
Tonsteins and clay-rich layers in coal-bearing intervals of the 
Eocene Gibbson Creek Member, Manning Formation, east-central 
Texas [abstr.] AAPG Bulletin, in Gulf Coast Association of Geo
logical Societies and Gulf Coast Section of SEPM meeting (AAPG 
Gulf Coast Section); abstracts. v. 78, no. 9, September 1994. p. 
1476-1477. 

OP-1855. M. J. Rutherford*, Leslie Baker* and J. S. Pallister. 
Petrologic constraints on timing of magmatic processes in the 1991 
Pinatubo volcanic system [abstr.] Eos, Transactions, American 
Geophysical Union, in AGU 1993 fall meeting. v. 74, no. 43, 
Suppl. October 26, 1993. p. 671. 

OP-1856. C. M. Ryan, G. R. Wall and D. W. Hanchar. NEW 
YORK. Use of lithologic and gamma logs to define the areal 
extent of a clay confining unit overlying a glacial-drift aquifer, 
Montgomery County, New York [ abstr .] Abstracts with Programs 
- Geological Society of America, in Geological Society of Amer
ica, Northeastern Section, 29th annual meeting. v. 26, no. 3, 
March 1994. p. 70. 

OP-1857. R. T. Ryder, J. J. Miller, J. A. Grow and N. M. 
Ratcliffe. [Untitled] [abstr.] Virginia Division of Mineral Re
sources Publication, in Studies in eastern energy and the environ
ment; AAPG Eastern Section special volume. (A. P. Schultz, 
editor and others). 132, 1994. p. 183. 

OP-1858. R. 0. Rye, P. M. Bethke, M. A. Lanphere and T. A. 
Steven. COLORADO. Age and stable isotope systematics of su
pergene alunite and jarosite from the Creede mining district, Col
orado; implications for supergene processes and Neogene 
geomorphic evolution and climate of the Southern Rocky Moun
tains [abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 274. 

OP-1859. M. J. Rymer. CALIFORNIA. New geologic mapping 
and stratigraphic and structural relations along the San Andreas 
fault zone in the Coachella Valley, Southern California [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, Cordilleran Section, 90th annual 
meeting. v. 26, no. 2, February 1994. p. 87. 

OP-1860. M. J. Rymer, A. M. Sarna-Wojcicki, C. L. Powell, IT 
and J. A. Barron. CALIFORNIA. Stratigraphic evidence for 
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late Miocene opening of the Salton Trough in Southern California 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, Cordilleran Section, 90th annual 
meeting. v. 26, no. 2, February 1994. p. 87. 

OP-1861. J. J. Rytuba. Evolution of volcano-tectonic features 
during the caldera cycle; implications for ore genesis [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, Rocky Mountain Section, 44th 
annual meeting, South-Central Section, 25th annual meeting, ab
stracts with programs. v. 23, no. 4, April1991. p. 89. 

OP-1862. P. E. Sacks and l W. Horton, Jr. Riedel shear em
placement of granitic sheets at midcrustal levels of a strike slip 
fault; Hollister fault zone, eastern Appalachian Piedmont [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1991 annual meeting. v. 23, no. 
6. 1991. p. 175-176. 

OP-1863. B. B. Sageman*,M. A. Arthur*,N. S. Suits* and W. 
E. Dean. Production or preservation? Integrated paleoecological
geochemical analysis of the Greenhorn Limestone [abstr.] Ab
stracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 240. 

OP-1864. B. B. Sageman*, Jonathan Rich*, M. A. Arthur* and 
W. E. Dean. Analysis of periodicity in bedding cycles of the 
Bridge Creek Limestone Member, Greenhorn Formation, Western 
Interior Basin [abstr.] Abstracts with Programs- Geological Soci
ety of America, in Geological Society of America, 1993 annual 
meeting. v. 25, no. 6, October 1993. p. 385. 

OP-1865. R. W. Saltus and G. A. Thompson*. NEVADA. 
Why is it downhill from Tonopah to Las Vegas? Geophysical 
constraints on isostatic support of the Great Basin [abstr.] Eos, 
Transactions, American Geophysical Union, in AGU 1993 fall 
meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 548. 

OP-1866. Z. 0. Sanchez*, R. Suarez*, D. R. Byrne*, Marco 
Guzman-Speziale* and K. W. Hudnut. Crustal deformation 
monitoring of the Guerrero Gap using GPS; ftrst epoch [abstr.] 
Seismological Research Letters, in Seismological Society of 
America, 88th annual meeting. (D. E. Byrne, chairperson and 
others). v. 64, no. 1, March 1993. p. 24. 

OP-1867. R. F. Sanford. Chemical reactions at saline-fresh water 
interfaces; perspectives from ancient sandstone aquifers [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 245. 

OP-1868. R. S. Saunders*, R. E. Arvidson*, J. W. Head*, G. 
G. Schaber, S. C. Solomon*, E. R. Stofan*, A. T. 
Basilevsky*, J. E. Guest*, G. E. McGill* and H. J. Moore. 
Magellan; preliminary description of Venus surface geologic units 
[abstr.] Abstracts of Papers Submitted to the Lunar and Planetary 
Science Conference, in Abstracts of papers submitted to the 
Twenty-second lunar and planetary science conference. 22, 1991. 
p. 1167-1168. 

OP-1869. J. C. Savage. How stress accumulates across a fault 
[abstr.] Seismological Research Letters, in 87th annual meeting of 
the Seismological Society of America; abstracts. v. 63, no. 1, 
March 1992. p. 76. 
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OP-1870. J. C. Savage, Michael Lisowski and W. H. Prescott 
UTAH. Strain accumulation along theW asatch Fault, near Ogden, 
Utah [ abstr.] Seismological Research Letters, in 87th annual meet
ing of the Seismological Society of America; abstracts. v. 63, no. 
1, March 1992. p. 39. 

OP-1871. G. G. Schaber, R. E. Grimm*, R. R. Herrick*, R. J. 
Phillips*, A. T. Basilevsky*,J. E. Guest*,M. A. Ravine* and 
P. M. Schenk*. The geology and distribution of impact craters 
on Venus; initial Magellan results [abstr.] Abstracts of Papers 
Submitted to the Lunar and Planetary Science Conference, in 
Abstracts of papers submitted to the Twenty-second lunar and 
planetary science conference. 22, 1991. p. 1179-1180. 

OP-1872. G. G. Schaber and R. C. Kozak. New USGS open-file 
geomorphic/geologic and tectonic maps of the northern quarter of 
Venus [abstr.] Abstracts of Papers Submitted to the Lunar and 
Planetary Science Conference, in Abstracts of papers submitted to 
the Twenty-first Lunar and planetary science conference. 21, 
1990. p. 1075-1076. 

OP-1873. J. S. Schlee. NORTH CAROLINA. Imaging the Hat
teras transverse canyon, lower Atlantic continental rise off North 
Carolina [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 181. 

OP-1874. J. L. Schlottmann. OKLAHOMA. Mobilization of 
uranium in the Central Oklahoma Aquifer [abstr.] Abstracts with 
Programs- Geological Society of America, in Geological Society 
of America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
350. 

OP-1875. R. G. SchmidtandR. A. Ayuso. PorphyryCuandCu
Mo mineralization in New England; examples from Catheart 
Mountain and Deboullie plutons and implications for future explo
ration in the northern U.S. Appalachian Mountains [abstr.] Explo
ration and Mining Geology, in Third annual field conference of the 
Geological Society of CIM; papers. (J. F. Davies, editor and 
others). v. 2, no. 4, October 1993. p. 411-412. 

OP-1876. J. F. Schneider*, R. Stellar*, R. L. Nigbor*, J. Sun*, 
S. Chang*, T. J. Powers, T. E. Fumal, B. Redpath* and C. C. 
Thiel, Jr.*. CALIFORNIA. Recent geological and geophysical 
logs from rock and soil strong-motion sites in the San Francisco 
Bay area [ abstr.] Seismological Research Letters, in Seismological 
Society of America, 88th annual meeting. (D. E. Byrne, chair
person and others). v. 64, no. 1, March 1993. p. 21. 

OP-1877. M. A. Schoonen*, D. K. Nordstrom, J. W. Ball, K. 
M. Cunningham* and P. T. Visscher*. COLORADO. Sulfur 
speciation and thiosulfate formation in Doughty Springs, 
Hotchkiss, Colorado [ abstr.] Abstracts with Programs- Geological 
Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 253. 

OP-1878. Kees Schrijver*, R. E. Zartman and A. E. Williams
Jones*. Sources of Ph in sandstone-hosted galena-bearing depos
its of the Appalachian thrust belt, Quebec; a mixing scenario based 
on Ph-isotopic evidence [abstr.] Abstracts with Programs- Geolo
gical Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 471. 

OP-1879. W. C. Schwab and R. W. Rodriguez. PUERTO 
RICO. Insular shelf geologic mapping program, Puerto Rico 

[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 288. 

OP-1880. E. S. Schweig,IllandM. A. Ellis*. Distributedfault
ing along the Bootheel Lineament; smoothing over the rough spots 
in the New Madrid Seismic Zone [ abstr.] Seismological Research 
Letters, in 87th annual meeting of the Seismological Society of 
America; abstracts. v. 63, no. 1, March 1992. p. 50. 

OP-1881. E. S. Schweig,illandM. A. Ellis*. Thelong-termre
cord of deformation in the New Madrid seismic zone [abstr.] Eos, 
Transactions, American Geophysical Union, in AGU 1993 spring 
meeting. v. 74, no. 16, Suppl. May 1993. p. 281. 

OP-1882. E. S. Schweig, ill*, L. R. Kanter*, Fan Shen*, Yang
Gang Li*, R. B. VanArsdale*, E. A. Luzietti and K. M. Shedl
ock. The Bootheel Lineament; results of trenching and shallow 
seismic reflection studies [ abstr.] Seismological Research Letters, 
in Suspect terranes, seismicity of Southeastern U.S.; abstracts of 
the 63rd annual meeting, Seismological Society of America, 
Eastern Section. v. 62, no. 3-4, December 1991. p. 183. 

OP-1883. D. H. Scott Large-scale geologic mapping of Mars; 
some results [abstr.] International Geological Congress, Ab
stracts--Congres Geologique Internationale, Resumes, in 29th 
international geological congress; abstracts. 29, Vol. 3, 1992. p. 
646. 

OP-1884. D. H. Scott and J. M. Dohm. Evidence for multiple 
flooding episodes in Kasei Valles, Mars [abstr.] Abstracts of 
Papers Submitted to the Lunar and Planetary Science Conference, 
in Abstracts of papers submitted to the Twenty-first Lunar and 
planetary science conference. 21, 1990. p. 1115-1116. 

OP-1885. D. H. Scott, J. W. Rice, Jr. and J. M. Dohm. Pale
olakes and lacustrine basins on Mars [ abstr .] Abstracts of Papers 
Submitted to the Lunar and Planetary Science Conference, in 
Abstracts of papers submitted to the Twenty-second lunar and 
planetary science conference. 22, 1991. p. 1203-1204. 

OP-1886. R. B. Scott, H. R. Blank, Jr. and W. R. Page. NE
VADA. Evidence for a precursor to the Kane Springs Wash 
Caldera, Lincoln County, Nevada [abstr.] Abstracts with Programs 
- Geological Society of America, in Geological Society of Amer
ica, Rocky Mountain Section, 44th annual meeting, South-Central 
Section, 25th annual meeting, abstracts with programs. v. 23, no. 
4, Apri11991. p. 91. 

OP-1887. W. E. Scott, R. P. Boblitt, R. C. Torres* and Stephen 
Self*. Pyroclastic flows of the 15 June 1991 paroxysmal eruption 
at Mount Pinatubo Volcano, Philippines [ abstr.] Eos, Transactions, 
American Geophysical Union, in AGU 1993 fall meeting. v. 74, 
no. 43, Suppl. October 26, 1993. p. 667. 

OP-1888. R. B. Seal, II and R. A. Robie. Evaluation ofthermo
dynamic properties of bornite, chalcopyrite and associated phases 
in the system Cu-Fe-S [abstr.] Abstracts with Programs- Geologi
cal Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 275. 

OP-1889. D. A. Seeland. WYOMING, MONTANA. Origin of 
thick early Tertiary coal in the Powder River basin, Wyoming and 
Montana; some paleogeographic constraints [ abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, Rocky Mountain Section, 44th annual meeting, South-



Central Section, 25th annual meeting, abstracts with programs. v. 
23, no. 4, Apri11991. p. 92. 

OP-1890. Paul Segall, S. Owen, J. T. Freymueller*, Thora 
Arnadottir*, Asta Miklius and R. P. Denlinger. HAWAII. 
Rapid aseismic fault slip beneath Kilauea Volcano [abstr.] Ab
stracts with Programs -Geological Society of America, in Geolo
gical Society of America, 1993 annual meeting. v. 25, no. 6, 
October 1993. p. 243. 

OP-1891. L. A. Senior. PENNSYLVANIA. Seasonal variability 
of radon-222, radium-226, and radium-228 in ground water in a 
water-table aquifer, southeastern Pennsylvania [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, Northeastern Section; 27th annual meeting. 
(G. M. Ashley, chairperson). v. 24, no. 3, March 1992. p. 74. 

OP-1892. R. C. Severson and G. S. Plumlee. COLORADO. 
Summitville Mine drainage and its effects on agriculture and 
wildlife ecosystems in the San Luis Valley, Colorado [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1993 annual meeting. v. 25, no. 
6, October 1993. p. 351. 

OP-1893. J. L. Sexton*,Harvey Henson*, Paul Dial*, D. A. Vic
tory* and K. M. Shedlock. Mini-Sosie high resolution seismic 
reflection surveys in the New Madrid seismic zone [abstr.] Seis
mological Research Letters, in Suspect terranes, seismicity of 
Southeastern U.S.; abstracts of the 63rd annual meeting, Seismo
logical Society of America, Eastern Section. v. 62, no. 3-4, De
cember 1991. p. 183-184. 

OP-1894. A. M. Shapiro and P. A. Hsieh. Field techniques for 
the characterization of fluid movement and chemical transport in 
fracture rock [ abstr.] Abstracts with Programs- Geological Society 
of America, in Geological Society of America, Northeastern Sec
tion, 28th annual meeting. v. 25, no. 2, March 1993. p. 77-78. 

OP-1895. S. E. Shaw*, V. R. Todd and J. M. Hammarstrom. 
CALIFORNIA. Preliminary mafic mineral chemistry of Jurassic 
and Early Cretaceous plutons of the Peninsular Ranges Batholith, 
California [abstr.] Abstracts with Programs- Geological Society 
of America, in Geological Society of America, Cordilleran Sec
tion, 90th annual meeting. v. 26, no. 2, February 1994. p. 91. 

OP-1896. K. M. Shedlock. Near-surface expression of poten
tially seismogenic structures in the New Madrid seismic zone 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1993 spring meeting. v. 74, no. 16, Suppl. May 1993. p. 281. 

OP-1897. R. J. Shedlock, P. A. Hamilton, J. M. Denver and P. 
J. Phillips. MARYLAND, DELAWARE, VIRGINIA. Multi
scale approach to ground-water-quality assessment of the 
Delmarva Peninsula of Maryland, Delaware, and Virginia [abstr.] 
Eos, Transactions, American Geophysical Union, in AGU 1992 
spring meeting. v. 73, no. 14, Suppl. April 7, 1992. p. 126. 

OP-1898. A. H. Shen*, I-Ming Chou and W. A. Bassett*. Ex
perimental determination of the P-V-T -X relationship in the NaCl
H20 system up to 850oC and 11 kbars [abstr.] Eos, Transactions, 
American Geophysical Union, in AGU 1993 fall meeting. v. 74, 
no. 43, Suppl. October 26, 1993. p. 553. 

OP-1899. G. L. Shideler and B. D. Stone. Glacial erosion of 
bedrock and preliminary Quaternary stratigraphy in the western 
Lake Erie coastal region [ abstr.] Abstracts with Programs- Geolo-
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gical Society of America, in Geological Society of America, North
Central Section, 27th annual meeting. v. 26, no. 5, April1994. 
p. 60. 

OP-1900. E. A. Shinn, C. W. Holmes*, J. H. Hudson, D. M. 
Robbin and B. H. Lidz. FLORIDA. Non-oolitic, high-energy 
carbonate sand accumulation; the quicksands, Southwest Florida 
Keys [abstr.] Memoir- Miami Geological Society, in Symposium 
on South Florida geology. (F. J. Maurrasse, editor). 3, Decem
ber 1987. p. 14-15. 

OP-1901. E. A. Shinn, B. H. Lidz, R. B. Halley, A. C. Hine* 
and R. S. Reese. FLORIDA. Geology, tidal pumping, and nu
trients in the Florida Keys [abstr.] Abstracts with Programs -
Geological Society of America, in Geological Society of America, 
1993 annual meeting. v. 25, no. 6, October 1993. p. 289. 

OP-1902. E. A. Shinn, B. H. Lidz and C. D. Reich. Impact of 
offshore exploratory drilling; is it significant? You be the judge 
[ abstr.] AAPG Bulletin, in Gulf Coast Association of Geological 
Societies and Gulf Coast Section of SEPM meeting (AAPG Gulf 
Coast Section); abstracts. v. 78, no. 9, September 1994. p. 
1478. 

OP-1903. C. S. Shoemaker and E. M. Shoemaker. Survey for 
bright Trojan asteroids [abstr.] Abstracts of Papers Submitted to 
the Lunar and Planetary Science Conference, in Abstracts of papers 
submitted to the Twenty-first Lunar and planetary science confer
ence. 21, 1990. p. 1152-1153. 

OP-1904. E. M. Shoemaker, C. S. Shoemaker, R. F. Wolfe and 
H. E. Holt Earth-crossing asteroids, 1989 [abstr.] Abstracts of 
Papers Submitted to the Lunar and Planetary Science Conference, 
in Abstracts of papers submitted to the Twenty-first Lunar and 
planetary science conference. 21, 1990. p. 1154-1155. 

OP-1905. E. M. Shoemaker, R. F. Wolfe and C. S. Shoemaker. 
Asteroid flux and impact cratering rate on Venus [ abstr.] Abstracts 
of Papers Submitted to the Lunar and Planetary Science Confer
ence, in Abstracts of papers submitted to the Twenty-second lunar 
and planetary science conference. 22, 1991. p. 1253-1254. 

OP-1906. R. R. Shroba. NEW MEXICO. Soil-clay mineralogy 
of late Quaternary surficial deposits at Lake Peak, Sangre de Cristo 
Range, New Mexico [abstr.] Abstracts with Programs -Geological 
Society of America, in Geological Society of America, 1991 
annual meeting. v. 23, no. 6, 1991. p. 224. 

OP-1907. R. R. Shroba. NEWMEXICO. Majortrendsinsoilde
velopment and soil-clay mineralogy in late Quaternary surficial 
deposits at Sierra Blanca Peak, south-central New Mexico [ abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, Rocky Mountain Section, 44th 
annual meeting, South-Central Section, 25th annual meeting, ab
stracts with programs. v. 23, no. 4, Apri11991. p. 94. 

OP-1908. R. R. Shroba. UTAH. Soil B-horizon properties dis
tinguish Holocene from latest Pleistocene surficial deposits near 
Ogden, Utah [abstr.] Program and Abstracts- American Quater
nary Association. Conference, in American Quaternary Associa
tion 12th biennial meeting; program and abstracts. 12, 1992. p. 
76. 

OP-1909. R. R. Shroba and R. D. Hall*. WYOMING. Soil de
velopment in the type Pinedale, Bull Lake, and Sacagawea Ridge 
glacial deposits, Wind River Range, Wyoming [abstr.] Program 
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and Abstracts - American Quaternary Association. Conference, in 
American Quaternary Association 12th biennial meeting; program 
and abstracts. 12, 1992. p. 77. 

OP-1910. R. G. Shropshire*, J. A. Cherry*, D. K. Solomon*, 
P. G. Cook* and L. N. Plummer. The combined use of 
chlorofluorocarbons and tritum/helium -3 as groundwater tracers in 
fractured clay [abstr.] Abstracts with Programs- Geological Soci
ety of America, in Geological Society of America, 1993 annual 
meeting. v. 25, no. 6, October 1993. p. 427. 

OP-1911. R. P. Signell and E. E. Adams*. MASSACHU
SETTS. Modeling the impact of the new Boston sewage outfall 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 26. 

OP-1912. R. P. Signell and Bradford Butman. MASSACHU
SETTS. Circulation in Boston Harbor and Massachusetts Bay 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 126. 

OP-1913. N. J. Silberling and K. M. Nichols. NEVADA. Ge
ometry of Tertiary low-angle-detachment faulting controlled by 
earlier contractional structures, Goshute Range, Nevada [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, Cordilleran Section, 90th annual 
meeting. v. 26, no. 2, February 1994. p. 92. 

OP-1914. A. M. Simmons* and G. B. Haxel. ARIZONA. Syn
extensional mafic dikes in metamorphic core complexes, southern 
Arizona; samples of primitive or parental magma for widespread 
middle Tertiary basaltic volcanism in the Southwest [abstr.] Ab
stracts with Programs - Geological Society of America, in Geolo
gical Society of America, Rocky Mountain Section, 44th annual 
meeting, South-Central Section, 25th annual meeting, abstracts 
with programs. v. 23, no. 4, Apri11991. p. 94. 

OP-1915. F. W. Simonds and J. W. Whitney. NEVADA. Qua
ternary fault distribution at the potential high-level nuclear waste 
repository at Yucca Mountain, Nevada [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
140-141. 

OP-1916. R. W. Simpson and R. A. Harris. CALIFORNIA. A 
model of active faults in Southern California for calculating static 
stress changes after earthquakes [abstr.] Eos, Transactions, Amer
ican Geophysical Union, in AGU 1993 fall meeting. v. 74, no. 
43, Suppl. October 26,'1993. p. 428. 

OP-1917. R. W. Simpson and P. A. Reasenberg. CALIFOR
NIA. Static stress changes produced by the Lorna Prieta earth
quake on other Central California faults [abstr.] Seismological 
Research Letters, in 87th annual meeting of the Seismological 
Society of America; abstracts. v. 63, no. 1, March 1992. p. 25. 

OP-1918. J. D. Sims, J. C. Hamilton and J. R. Arrowsmith*. 
CALIFORNIA. Geomorphic study of earthquake offsets and sub
sequent landform response along the San Andreas Fault, Carrizo 
Plain, California [ abstr.] Eos, Transactions, American Geophysical 
Union, in AGU 1993 fall meeting. v. 74, no. 43, Suppl. Decem
ber 6, 1993. p. 612. 

OP-1919. S. A. Sipkin. Fast USGS moment tensor solutions 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1993 fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 
428. 

OP-1920. J. E. Skinner*, A. S. Yoshinobu*, G. S. Mongano*, 
M. W. Pubentz*, T. P. Schar*, G. H. Girty*,M. S. Girty*,R. 
E. Hanson*, D. S. Harwood, D. Johnson* and C. Knaack*. 
CALIFORNIA. Geochemistry, geochronology, and petrologic 
evolution of the Emigrant Gap composite pluton (EGCP) [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, Cordilleran Section, 90th annual 
meeting. v. 26, no. 2, February 1994. p. 92. 

OP-1921. J. F. Slack. Tourmalines, tourmalinites, and 
stratabound mineral deposits [ abstr. ], in Mineral deposit modelling 
in relation to crustal reservoirs of the ore-forming elements; ab
stracts volume. (R. P. Foster, editor). Inst Min. and Metall. 
1992. 

OP-1922. J. F. Slack. VERMONT. Seafloor hydrothermal and 
Acadian metasomatic alteration at the Elizabeth Mine, Vermont; 
seeing through metamorphism [abstr.] Abstracts with Programs
Geological Society of America, in Geological Society of America, 
1993 annual meeting. v. 25, no. 6, October 1993. p. 111. 

OP-1923. J. F. Slack. VERMONT. Geochemical constraints on 
the evolution of the Connecticut Valley Trough, east-central Ver
mont [abstr.] Abstracts with Programs - Geological Society of 
America, in Geological Society of America, Northeastern Section, 
29th annual meeting. v. 26, no. 3, March 1994. p. 73. 

OP-1924. J. F. Slack and B. P. Stevens*. Anorogenic granite 
provenance for clastic metasediments of the early Proterozoic 
Broken Hill Group, Australia [abstr.] Abstracts with Programs
Geological Society of America, in Geological Society of America, 
1993 annual meeting. v. 25, no. 6, October 1993. p. 34. 

OP-1925. P. D. Slack*, P. M. Davis*, A. Glahn*, Ulrich 
Achauer*, H. Dahlheim*, K. H. Olsen*, W. S. Baldridge*, W. 
V. Green* and W. J. Spence. Teleseismic investigations of the 
velocity structure beneath the Rio Grande Rift [abstr.] Abstracts 
with Programs -Geological Society of America, in Geological 
Society of America, Rocky Mountain Section, 44th annual meet
ing, South-Central Section, 25th annual meeting, abstracts with 
programs. v. 23, no. 4, April1991. p. 95. 

OP-1926. W. V. Sliter, Kristin McDougall, J. G. Vedder and K. 
J. Whidden*. CALIFORNIA. Age and depositional history of 
Paleogene shallow-water limestone in the western Transverse 
Ranges [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, Cordilleran Section, 
90th annual meeting. v. 26, no. 2, February 1994. p. 92. 

OP-1927. G. I. Smith, J. L. Bischoff, A. M. Sarna-Wojcicki, K. 
M. Menking* and J. M. Glen*. CALIFORNIA. A 800,000 yr 
paleoclimatic record from Owens Lake, California; preliminary 
report [abstr.] Abstracts with Programs -Geological Society of 
America, in Geological Society of America, Cordilleran Section, 
90th annual meeting. v. 26, no. 2, February 1994. p. 93-94. 

OP-1928. G. R. Smith* and D. P. Adam. OREGON. Lake 
Idaho fishes from Pliocene sediments in the Klamath Basin, Ore
gon; evidence for Snake-Klamath paleohydrology [abstr.] Journal 
of Vertebrate Paleontology, in Society of Vertebrate Paleontology, 



53rd annual meeting. (R. L. Cifelli, editor and others). v. 13, 
no. 3, Suppl. 1993. p. 58. 

OP-1929. K. S. Smith. Prediction of trace-metal mobility in iron
rich systems [ abstr.] Abstracts with Programs -Geological Society 
of America, in Geological Society of America, 1993 annual meet
ing. v. 25, no. 6, October 1993. p. 234. 
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Moenkopi depositional patterns and salt anticline development, 
east-central Utah (abstr.] Abstracts with Programs -Geological 
Society of America, in Geological Society of America, Northeast
ern Section, 29th annual meeting. v. 26, no. 3, March 1994. p. 
78. 

OP-2004. F. L. Vernon* and J. B. Fletcher. CALIFORNIA. 
Anza seismic network, past, present and future [ abstr.] Seismolog
ical Research Letters, in Seismological Society of America, 88th 
annual meeting. (D. E. Byrne, chairperson and others). v. 64, 
no. 1, March 1993. p. 43. 



OP-2005. M. C. Verwoerd*, W. L. Ellsworth, A. T. Cole and 
G. C. Beroza*. CALIFORNIA. Changes in crustal wave prop
agation properties associated with the 1989 Lorna Prieta, Califor
nia earthquake; implications for coda-Q as an earthquake precursor 
and the mechanism of stress-induced velocity changes [abstr.] 
Seismological Research Letters, in 87th annual meeting of the 
Seismological Society of America; abstracts. v. 63, no. 1, March 
1992. p. 71. 

OP-2006. J. G. VietsandD. L. Leach. Comparisonoftracesand 
minor metal content and sulfur isotopes in ore of the Cracow-Siles
ian deposits with those of major North American mississippi 
valley-type (MTV) deposits [abstr.] Archiwum Mineralogiczne, in 
ECROFI Xll, Twelfth biennial symposium; European current re
search on fluid inclusions; abstracts. (A. Kozlowski, editor). v. 
49, no. 1, 1993. p. 285-286. 

OP-2007. R. A. Volkert* and A. A. Drake, Jr. NEW JERSEY. 
Geology of the Trenton Prong, west-central New Jersey [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, Northeastern Section, 28th annual 
meeting. v. 25, no. 2, March 1993. p. 86. 

OP-2008. C. I. Voss and W. R. Souza*. HAWAll. Evaluation 
of coastal aquifer system dynamics in Hawaiian layered basalts 
using variable-density ground-water simulation [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 1993 annual meeting. v. 25, no. 6, October 
1993. p. 181-182. 

OP-2009. H. N. Waber and D. K. Nordstrom. Sources of halo
gens and sulfate in deep granitic ground waters based on geochem
ical modeling and fluid inclusion leach experiments for the Stripa 
Granite [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 373. 

OP-2010. Clyde Wahrhaftig. CALIFORNIA. Late Pleistocene 
glaciation of Yosemite National Park and its impacts [abstr.], in 
Yosemite centennial symposium proceedings; natural areas and 
Yosemite; prospects for the future. (U.S. Department of the Inte
rior, National Park Service). Yosemite Fund, 1990. p. 536. 

OP-2011. D. J. W ald and T. H. Heaton. CALIFORNIA. Land
ers; the movie [abstr.] Eos, Transactions, American Geophysical 
Union, in AGU 1993 fall meeting. v. 74, no. 43, Suppi. October 
26, 1993. p. 429. 

OP-2012. M. C. Waldron. Dissolved oxygen dynamics in the 
upper Ohio River [ abstr. ], in Water quality in the Ohio River basin; 
factors, causes, impacts; program/abstracts. (Gordon Garner, 
chairperson and others). Cincinnati, OH: Ohio River Basin Con
sortium for Research and Education, 1993 unpaginated. 

OP-2013. G. J. Walsh. VERMONT. Lithostratigraphic and 
structural relationships in the Plymouth-Bridgewater area, south
central Vermont [abstr.] Abstracts with Programs - Geological 
Society of America, in Geological Society of America, Northeast
em Section, 29th annual meeting. v. 26, no. 3, March 1994. p. 
78-79. 

OP-2014. G. J. Walsh and N. M. Ratcliffe. VERMONT. 
Lithostratigraphy and internal structure of the Ottauquechee For
mation, southern Vermont [ abstr.] Abstracts with Programs- Geo
logical Society of America, in Geological Society of America, 
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Northeastern Section, 28th annual meeting. v. 25, no. 2, March 
1993. p. 87. 

OP-2015. R. B. Wanty, M. K. Landon, M. L. Tuttle and G. N. 
Delin. Impact of agriculture on the quality of shallow ground 
water; spatial and temporal changes in N03 and Cl beneath a 
cornfield [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 88. 

OP-2016. A. W. Ward. Minority leadership development for the 
21st century; the Nike method [abstr.] Abstracts with Programs -
Geological Society of America, in Geological Society of America, 
Cordilleran Section, 90th annual meeting. v. 26, no. 2, February 
1994. p. 102. 

OP-2017. A. W. Ward, G. L. Dixon and T. L. Parr*. CALI
FORNIA. Geologic mapping and topical studies in the Victorville 
1:100,000 scale quadrangle; progress report [ abstr.] Abstracts with 
Programs -Geological Society of America, in Geological Society 
of America, Cordilleran Section, 90th annual meeting. v. 26, no. 
2, February 1994. p. 102. 

OP-2018. P. L. Ward. Subduction cycles under western North 
America during the Mesozoic and Cenozoic eras [abstr.] Eos, 
Transactions, American Geophysical Union, in AGU 1993 fall 
meeting. v. 74, no. 43, Suppl. December 6, 1993. p. 608. 

OP-2019. C. F. Waythomas and R. D. Jarrett. Differentiation of 
debris-flow and flash-flood deposits; implications for paleoflood 
investigations [abstr.] Hydraulic Engineering: Proceedings of the 
National Conference on Hydraulic Engineering, in 1993 national 
conference on Hydraulic engineering. (H. W. Shen, editor and 
others). 1993, 1993. p. 1900-1901. 

OP-2020. R. H. Webb, M. D. Dettinger and D. R. Cayan. 
Low-frequency hydroclimatic variation and the frequency of win
ter floods in the Southwestern United States [ abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, Cordilleran Section, 90th annual meeting. v. 26, no. 
2, February 1994. p. 102-103. 

OP-2021. R. H. Webb, T. S. Melis and V. A. McCord*. ARI
ZONA. Initiation and frequency of debris flows in Grand Canyon 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 395. 

OP-2022. E. T. Weber*, T. C. Moore*, K. D. Klitgord and A. 
Y. Gol'mshtok*. Faulting and structural history of the rift basins 
adjacent to the Academician Ridge, Lake Baikal [abstr.] Eos, 
Transactions, American Geophysical Union, in AGU 1993 fall 
meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 587. 

OP-2023. J. D. Webster* and W. A. Duffield. NEW MEXICO. 
Preeruptive volatile contents of rhyolite magma, Taylor Creek, 
New Mexico, U.S.A.; variable and extreme F and Cl enrichments 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1990 spring meeting. v. 71, no. 17, April24, 1990. p. 651. 

OP-2024. S. D. Weedman*, G. L. Wingard and Lucy McCartan. 
FLORIDA. Age and diagenesis of Miocene and Oligocene strata 
of the intermediate and upper Floridan Aquifer systems in South
west Florida [ abstr.] Abstracts with Programs - Geological Society 
of America, in Geological Society of America, 1993 annual meet
ing. v. 25, no. 6, October 1993. p. 208. 
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OP-2025. E. P. Weeks. Effects of soil-gas transport and ground
water recharge mechanisms on ground-water dating in arid regions 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 302. 

OP-2026. E. P. Weeks. Physical processes governing vadose
zone gas transport [abstr.] Eos, Transactions, American Geophys
ical Union, in AGU 1992 spring meeting. v. 73, no. 14, Suppl. 
April?, 1992. p. 127. 

OP-2027. C. Weilandt*, L. K. Steck* and P. B. Dawson. CAL
IFORNIA. Non-linear inversion of teleseismic traveltime data for 
velocity structure beneath Long Valley Caldera, California [ abstr.] 
Seismological Research Letters, in 87th annual meeting of the 
Seismological Society of America; abstracts. v. 63, no. 1, March 
1992. p. 56. 

OP-2028. S. I. Weiss*, E. H. McKee, D. C. Noble*, K. A. 
Connors* and M. R. Jackson*. NEVADA. Multiple episodes of 
Au-Ag mineralization in the Bullfrog Hills, SW Nevada, and their 
relation to coeval extension and volcanism [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 1991 annual meeting. v. 23, no. 6, 1991. p. 246. 

OP-2029. C. M. Weitz*, R. S. Saunders*, J. J. Plaut*, Charles 
Elachi* and H. J. Moore. Radiophysical properties of Venusian 
impact craters [abstr.] Eos, Transactions, American Geophysical 
Union, in AGU 1993 spring meeting. v. 74, no. 16, Suppl. May 
1993. p. 190. 

OP-2030. M. L. Wells*, L. W. Snee and A. E. Blythe*. 
UTAH, IDAHO. Mesozoic and Cenozoic extensional history of 
the northeastern Great Basin; insights from the Raft River, and 
Grouse Creek Mountains [abstr.] Abstracts with Programs- Geo
logical Society of America, in Geological Society of America, 
Cordilleran Section, 90th annual meeting. v. 26, no. 2, February 
1994. p. 103. 

OP-2031. Claire Welty*, C. J. Joss* and A. L. Baehr. A three
dimensional air-flow model coupled with linear and mixed-lin
ear/integer programming to optimize vapor extraction design 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1992 spring meeting. v. 73, no. 14, Suppl. April 7, 1992. p. 
124. 

OP-2032. R. L. Wesson and V. A. Frizzell, Jr. U.S. Geological 
Survey program for earthquake hazards reduction in the Eastern 
United States [abstr.] Abstracts with Programs- Geological Soci
ety of America, in Geological Society of America, Northeastern 
Section; 27th annual meeting. (G. M. Ashley, chairperson). v. 
24, no. 3, March 1992. p. 84. 

OP-2033. D. B. Westjohn. MICHIGAN. Geologic controls of 
the distribution of freshwater in a regional aquifer system; central 
Michigan Basin [abstr.] Abstracts with Programs - Geological 
Society of America, in Geological Society of America, North-Cen
tral Section, 27th annual meeting. v. 26, no. 5, April 1994. p. 
67. 

OP-2034. R. L. Wheeler and A. C. Johnston*. Are eastern sur
face ruptures truly rare? [abstr.] Seismological Research Letters, 
in Suspect terranes, seismicity of Southeastern U.S.; abstracts of 
the 63rd annual meeting, Seismological Society of America, 
Eastern Section. v. 62, no. 3-4, December 1991. p. 190. 

OP-2035. R. L. Wheeler, B. S. Rhea and A. C. Tarr. 
Seismotectonic and risk maps of the central Mississippi Valley and 
environments [abstr.] Seismological Research Letters, in Suspect 
terranes, seismicity of Southeastern U.S.; abstracts of the 63rd 
annual meeting, Seismological Society of America, Eastern Sec
tion. v. 62, no. 3-4, December 1991. p. 190-191. 

OP-2036. K. J. Whidden*, D. J. Bottjer*, S. P. Lund* and W. 
V. Sliter. CALIFORNIA. Active margin carbonates as indica
tors of tectonism; evidence from Paleogene limestones in the 
western Transverse Ranges, California [ abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
63. 

OP-2037. K. J. Whidden*, D. J. Bottjer*, S. P. Lund* and W. 
V. Sliter. CALIFORNIA. Paleographic implications of shallow 
water limestones in the southern San Rafael Mountains, California 
[ abstr.] AAPG Bulletin, in AAPG Pacific Section meeting. v. 78, 
no. 4, April1994. p. 676-677. 

OP-2038. M. S. Whitfield. NEVADA. Vacuumdrillingofunsat
urated tuffs at a potential radioactive waste repository, Yucca 
Mountain, Nevada [abstr.], in Characterization and monitoring of 
the vadose (unsaturated) zone; proceedings. Worthington, OH: 
N atl. Water Well Assoc. 1985 unpaginated. 

OP-2039. C. F. Williams, J. H. Sass and A. H. Lachenbruch. 
The relationship between regional stress fields and fluid flow as 
indicated by heat-flow measurements in crystalline rocks [abstr.] 
Eos, Transactions, American Geophysical Union, in AGU 1993 
fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 564. 

OP-2040. S. C. Williams-Stroud. COLORADO, UTAH. Fluid 
inclusion evidence for multiple generations of halite crystallization 
in the Paradox Formation, Colorado and Utah [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, 1993 annual meeting. v. 25, no. 6, October 
1993. p. 253. 

OP-2041. S. C. Williams-StroudandT. K. Kyser*. Evolutionof 
basin brines in the Paradox Formation, Western United States; 
evidence from sedimentary textures, fluid inclusions and stable 
isotopes [abstr.] Annual Meeting Abstracts- American Associa
tion of Petroleum Geologists and Society of Economic Paleontol
ogists and Mineralogists, in AAPG annual convention. 1994, 
1994. p. 284. 

OP-2042. R. C. Wilson. CALIFORNIA. Operation of a land
slide warning system during the California storm sequence of 
January 1993 [abstr.] Abstracts with Programs- Geological Soci
ety of America, in Geological Society of America, Cordilleran 
Section, 90th annual meeting. v. 26, no. 2, February 1994. p. 
104. 

OP-2043. D. A. WiltshireandB. F. Molnia. ArcticDatalnterac
tive; an electronic science journal [ abstr.] Abstracts with Programs 
- Geological Society of America, in Geological Society of Amer
ica, 1991 annual meeting. v. 23, no. 6, 1991. p. 208. 

OP-2044. T. C. Winter and T. R. Allen. Mapping the three-di
mensional distribution of particle sizes in a sand and gravel aquifer 
by the statistical method of moments [abstr.] Abstracts with Pro-. 
grams - Geological Society of America, in Geological Society of 



America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
37. 

OP-2045. W. P. Winters, J. S. Booth, W. P. Dillon and R. F. 
Commeau. GHASTLI; gas hydrate and sediment test laboratory 
instrument [abstr.] AAPG Bulletin, in AAPG Eastern Section 
meeting; abstracts. v. 78, no. 8, August 1994. p. 1335. 

OP-2046. R. P. Wintsch* and M. J. Kunk. PENNSYLVANIA. 
40 Ar;39 Ar evidence for an Alleghanian age of the slaty cleavage in 
the Martinsburg Formation, Lehigh Gap area, eastern Pennsylva
nia [ abstr.] Abstracts with Programs- Geological Society of Amer
ica, in Geological Society of America, Northeastern Section; 27th 
annual meeting. (G. M. Ashley, chairperson). v. 24, no. 3, 
March 1992. p. 85. 

OP-2047. R. P. Wintsch*, J. F. Sutter, M. J. Kunk, J. N. Al
einikoff, J. L. Boyd* and B. P. Hellickson*. Geochronologic 
evidence for an Alleghanian assembly age of Proterozoic and 
Paleozoic lithotectonic terranes in south-central New England 
[abstr.] Abstracts with Programs- Geological Society of America, 
in Geological Society of America, 1993 annual meeting. v. 25, 
no. 6, October 1993. p. 478-479. 

OP-2048. E. W. Wolfe and R. P. Hoblitt. Overview of 1991-92 
eruptions of Mount Pinatubo, Philippines [abstr.] Eos, Transac
tions, American Geophysical Union, in AGU 1993 fall meeting. 
v. 74, no. 43, Suppl. October 26, 1993. p. 667. 

OP-2049. J. A. Wolfe. CLAMP; a method of accurately estimat
ing paleoclimatic parameters from leaf assemblages [abstr.] Ab
stracts with Programs - Geological Society of America, in 
Geological Society of America, 1991 annual meeting. v. 23, no. 
6, 1991. p. 179. 

OP-2050. R. F. Wolfe. Proposed new asteroid families [abstr.] 
Abstracts of Papers Submitted to the Lunar and Planetary Science 
Conference, in Abstracts of papers submitted to the Twenty-first 
Lunar and planetary science conference. 21, 1990. p. 1349-
1350. 

OP-2051. W. W. Wood,A. M. ShapiroandP. A. Hsieh. NEW 
HAMPSHIRE. Diffusion in crystalline rocks; examples from 
Mirror Lake, Grafton Co., New Hampshire [abstr.] Abstracts with 
Programs -Geological Society of America, in Geological Society 
of America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
427. 

OP-2052. J. L. Wooden and J. N. Aleinikoff. Early Proterozoic 
isotopic provinces in the Southwestern U.S. [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, Rocky Mountain Section, 44th annual meet
ing, South-Central Section, 25th annual meeting, abstracts with 
programs. v. 23, no. 4, April1991. p. 107. 

OP-2053. J. L. Wooden and D. M. Miller. Early Proterozoic 
geologic history of the Mojave crustal province [abstr.] Abstracts 
with Programs - Geological Society of America, in Geological 
Society of America, Rocky Mountain Section, 44th annual meet
ing, South-Central Section, 25th annual meeting, abstracts with 
programs. v. 23, no. 4, April1991. p. 108. 

OP-2054. J. L. Wooden, R. M. Tosdal, K. A. Howard, R. E. 
Powell, J. C. Matti and A. P. Barth*. CALIFORNIA. 
Mesozoic intrusive history of parts of the eastern Transverse 
Ranges, California; preliminary U-Pb zircon results [abstr.] Ab-

ABSTRACTS 199 

stracts with Programs - Geological Society of America, in Geolo
gical Society of America, Cordilleran Section, 90th annual meet
ing. v. 26, no. 2, February 1994. p. 104-105. 

OP-2055. R. L. Woodward and Roel Snieder*. High-resolution 
surface wave tomography ofNorth America [abstr.] Eos, Transac
tions, American Geophysical Union, in AGU 1993 spring meeting. 
v. 74, no. 16, Suppl. May 1993. p. 203. 

OP-2056. R. L. Woodward and Roel Snieder*. High-resolution 
tomography of shear velocity heterogeneity in North America 
[abstr.] Eos, Transactions, American Geophysical Union, in AGU 
1993 fall meeting. v. 74, no. 43, Suppl. October 26, 1993. p. 
423. 

OP-2057. G. R. Woodwell* and R. A. Ambroziak. Incorporat
ing Geologic Information Visualization (GIV) software into the 
undergraduate geology curriculum [abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, 1993 annual meeting. v. 25, no. 6, October 1993. p. 
219-220. 

OP-2058. J. E. Wright* and J. L. Wooden. Isotopic systematics 
of Jurassic back-arc plutons in the northern Great Basin; im
plications for crustal structure and granite petrogenesis [ abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1991 annual meeting. v. 23, no. 
6, 1991. p. 193. 

OP-2059. C. T. Wrucke and C. M. Conway. ARIZONA. Early 
Proterozoic unconformity and contrasting regional suites in central 
Arizona [abstr.] Abstracts with Programs- Geological Society of 
America, in Geological Society of America, 1993 annual meeting. 
v. 25, no. 6, October 1993. p. 48. 

OP-2060. S. S. Wu, P. A. Garcia and A. E. Howington-Kraus. 
Volumetric determinations of Valles Marineris of Mars [abstr.] 
Abstracts of Papers Submitted to the Lunar and Planetary Science 
Conference, in Abstracts of papers submitted to the Twenty-first 
Lunar and planetary science conference. 21, 1990. p. 1357-
1358. 

OP-2061. S. S. Wu and A. E. Howington-Kraus. Volumetric 
distributions of Mars topography [abstr.] Abstracts of Papers Sub
mitted to the Lunar and Planetary Science Conference, in Abstracts 
of papers submitted to the Twenty-frrst Lunar and planetary sci
ence conference. 21, 1990. p. 1355-1356. 

OP-2062. S. S. Wu, F. J. Schafer and Raymond Jordan. Topo
graphicmapping ofPhobos [abstr.] Abstracts ofPapers Submitted 
to the Lunar and Planetary Science Conference, in Abstracts of 
papers submitted to the Twenty-first Lunar and planetary science 
conference. 21, 1990. p. 1359-1360. 

OP-2063. S. J. Wyld*, J. E. Wright* and L. W. Snee. NE
VADA. Jurassic-Cretaceous metamorphism, deformation and 
plutonism in the Black Rock Desert, Northwest Nevada [abstr.] 
Abstracts with Programs - Geological Society of America, in 
Geological Society of America, 1991 annual meeting. v. 23, no. 
6, 1991. p. 192. 

OP-2064. D. B. Yager, P. W. Lipman and D. A. Sawyer. 
COLORADO. Geology and petrology of late lavas associated 
with the newly discovered South River Caldera, San Juan volcanic 
field, Colorado [abstr.] Abstracts with Programs - Geological 
Society of America, in Geological Society of America, Rocky 
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Mountain Section, 44th annual meeting, South-Central Section, 
25th annual meeting, abstracts with programs. v. 23, no. 4, April 
1991. p. 108. 

OP-2065. R. M. Yager, D. H. Tepper and W. H. Kappel. NEW 
YORK. Hydrogeology of the Niagara Falls area; a summary of 
the U.S. Geological Survey study [abstr.], in International sympo
sium on Groundwater issues of the lower Great Lakes. (David 
Slaine, chairperson and others). Buffalo, NY: Buffalo Assoc. of 
Prof. Geol. November 8, 1991 unpaginated. 

OP-2066. I. C. Yang, D. C. Thorstenson, H. H. Haas* and E. 
P. Weeks*. NEVADA. Monitoring movement of gaseous and 
aqueous phases in the unsaturated zone at Yucca Mountain, Ne
vada by stable and radioactive isotopes [ abstr. ], in Characterization 
and monitoring of the vadose (unsaturated) zone; proceedings. 
Worthington, OH: Natl. Water Well Assoc. 1985 unpaginated. 

OP-2067. R. F. Yerkes and R. H. Campbell. CALIFORNIA. 
SCAMP; west half of Los Angeles 1:100,000 sheet [abstr.] Ab
stracts with Programs - Geological Society of America, in Geolo-

gical Society of America, Cordilleran Section, 90th annual meet
ing. v. 26, no. 2, February 1994. p. 106. 

OP-2068. R. E. Zartman. The Belt-Purcell Basin and its Pb isoto
pic clues to the underlying lithosphere [abstr.] Abstracts with 
Programs - Geological Society of America, in Geological Society 
of America, 1991 annual meeting. v. 23, no. 6, 1991. p. 210. 

OP-2069. R. A. Zielinski, S. A. Asher-Bolinder and A. L. 
Meier. COLORADO. Uraniferous waters of southeastern Colo
rado; causes, controls, and implications for land and water use in 
the Western U.S. [abstr.] Abstracts with Programs -Geological 
Society of America, in Geological Society of America, 1993 
annual meeting. v. 25, no. 6, October 1993. p. 350. 

OP-2070. M. L. Zoback and R. S. Yeats*. Basic science plan
ning initiative in "active tectonics" [abstr.] Abstracts with Pro
grams - Geological Society of America, in Geological Society of 
America, Cordilleran Section, 90th annual meeting. v. 26, no. 2, 
February 1994. p. 107. 
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Absaroka Range see also Beartooth Mountains. 
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absolute age see also Ar/Ar, C-14; K/Ar, Pb/Pb; 
Pb/Th; Rb/Sr, Re/Os; Sm/Nd; Th!Th; Th/U; 
U/Pb; U{fh!Pb; uraninm disequilibrium. 

abyssal hills 
Pacific Ocean, ocean floors OP-360 

abyssal plains 
Arctic Ocean, Quaternary OP-1948 
Atlantic region, oceanography OP-688 
Bering Sea, Quaternary OP-1948 
Gulf of Mexico, ocean floors OP-17 51 
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Absaroka Fault 

natural gas OP-1150 

California 
Cenozoic MF-2154-D 
petrology OP-1121 

Colorado 
OF 93-0615 

metal ores OP-1858 
Hawaii, MioceneOP-1322 
Maryland OP-1114 
Nevada, Cenozoic MF-2154-D 
New Hampshire OP-1245 
New Jersey, ground water OP-1969 
Oregon, ground water OP-1431 
pollution OP-1226 
Rocky Mountains, stratigraphy OP-1380 
Russian Federation OP-1209 
Saudi Arabia, tungsten ores OP-429 
Washington 

ground water OP-1431 
stratigraphy OP-1402 

Abu Dhabi 
ground water W 2417; OP-963 
Invertebrata OP-1 080 
QuaternaryOP-1094; OP-1361 

abyssal fans see submarine fans 

OF 94-0052; OF 94-0086 
Japan, earthquakes OF 93-0542 

Academician Ridge 
Quaternary OP-667 
sedimentary petrology OP-174 
structural geology OP-2022 

Acadian 
Vennont OP-1 002 

Acadian Phase 
Connecticut OF 94-0126 
Maine 

OP-1376 
sedimentary petrology OP-1377 
structural analysis OP-92 

Massachusetts OF 94-0126 
New England, geochemistry OP-1003 
Vennont 

OP-1569 
geochemistry OP-1923 
metal ores OP-1922 
structural geology OP-714; OP-1815; OP-

1817 

accelerator mass spectroscopy 
Quaternary OF 93-0683 

accounting systems OF 94-0052 
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accretionary wedges 
Alaska, base metals B 2068 
Andes, oceanography OP-54 
California, plate tectonics OP-983; OP-1346 
Pacific Ocean 

oceanography OP-56; OP-1166 
sediments OP-55 

petroleum P 1570 
structural geology OP-106 

accwnulation, petroleum see petroleum accumula
tion 

acetate 
pollution OP-924 

ACHmethod 
tectonophysics OP-223 

achondrites see SNC Meteorites 
add mine drainage 

Arizona 
hydrogeology WRI 93-4212 
pollution OP-510; OP-861; OP-1595 

Colorado 
environmental geology C 1097; C 1103-A; 

OF93-0680 
gold ores OF 93-0677 
pollution C 1097; C 1103-A; OF 94-0203; 

OP-1786 
environmental geology OF 94-0264 
geochemistry OF 94-0042 
ground water WRI 93-4018 
New Mexico, pollution OP-510 
Tennessee, pollution OP-951 

add rain 
environmental geology OP-1 00 
Maryland, hydrology OF 93-0169 
New Jersey, ground water WRI 91-4081 
pollution YR; P 1570 

acoustic methods see acoustical methods 
acoustic swveys see acoustical sutveys 
acoustic waves see acoustical waves 
acoustical logging 

C'.alifornia, ground water OF 94-0134 
geophysical swveys OP-656 
lllinois, pollution WRI 93-4187 
United Arab Emirates, ground water W 2417 

acoustical methods 
B 2047; OF 93-0542; OP-1811 
hydrogeology WRI 92-4064; WRI 93-4048 

acoustical surveys see also GLORIA. 
Antarctica, Cenozoic OP-155 
Atlantic Ocean 

ocean floors OF 93-0724 
salt tectonics OP-183 

Florida, Quaternary OP-1600 
Great Lakes 

geomorphology OF 94-0200; OP-1300 
hydrogeology OP-1306 

Hawaii, waste disposal OP-1985 
lllinois, engineering geology WRI 94-4112 
Massachusetts, ocean floors OP-1998 
oceanography OP-1543 
Ohio, geomorphology OF 94-0200 
Pacific Ocean, oceanography OP-53 

acoustical waves 
engineering geology OP-508 
geophysical swveys OP-656 

actinides see americium; plutonium; thorium; ura
nium 

Actinopterygii see Teleostei 
action, frost see frost action 

active faults 
OP-1424; OP-1623; OP-1624; OP-1793; OP-

1976 
Alaska 

engineering geology OF 94-0218 
Quaternary OF 94-0218 

Arkansas 
OP-1512 

geophysical swveys OF 93-0680 
California 

P 1550-F; B 2053; I-2390; OP-87; OP-406; 
OP-495; OP-779; OP-881; OP-882; OP-
1686 
crust OP-784 
earthquakes OF 93-0542; OP-425; OP-1916 
engineering geology P 1551-A; OP-498; 

OP-499 
fluvial features P 1551-E; OF 94-0187 
geologic hazards P 1551-A; OF 94-0179-J; 

OF 94-0179-K.; MF-2266; OP-353 
geophysical sutveys OF 94-0241; OF 94-

0448 
Neogene B 2053 
Quaternary YR 
seismic sources OP-362 
seismicity C 1116 
seismology P 1550-F; OF 93-0542; OF 93-

0622; OF 94-0278; OF 94-0433; OP-
335; OP-854 

stratigraphy OP-1796 
Canada, plate tectonics OP-1987 
geologic hazards B 1926; OF 94-0176; OF 94-

0213 
Idaho 

OP-1365 
Quaternary B 2101 

Japan, earthquakes OF 93-0542 
Montana 

OP-1365 
geologic hazards OF 94-0198 

Nevada, seismology OP-1775 
seismology OP-1896 
United States, plate tectonics OP-1987 

active margins 
California 

earthquakes OP-252 
sedimentary petrology OP-2036 

active tectonics see neotectonics 
actual age (absolute age) see absolute age 
adaptive filters 

geophysical sutveys OF 94-0252 
ADI 

environmental geology OF 94-0086 
Adirondack Mountains 

natural gas OF 94-0211 
Administrative Information System OF 94-

0052 
Admiralty-Revillagigedo Belt 

petrology OP-1372 
Adobe Range 

petroleum OP-889 
Adriatic Sea 

geomorphology OF 93-0381 
adularia 

Andes, metal ores C 1103-A 
metal ores OP-1328 

Aeneas Valley Quadrangle 
maps OF 93-0709 

aeolianite see eolianite 
aeromagnetic maps 

Antarctica, geophysical swveys OF 94-0180 

California 
geophysical swveys OF 93-0283; OF 93-

0315; OF 93-0564; OF 93-0688; GP-
1007 

oceanography OF 93-0520 
Colorado, geophysical sutveys OF 94-0164 
geophysical swveys B 1917-R; OP-1213 
Idaho, geophysical sutveys I -1803-1 
Maine, geophysical sutveys OF 93-0385-A; 

OF 93-0573-A 
Mexico, geophysical sutveys OF 93-0564 
Montana, geophysical sutveys I-1803-1 
Nevada, gold ores GP-1003-B 
Nicaragua, geophysical sutveys OF 94-0280 
North Carolina, geophysical swveys OF 94-

0219 
Virginia, geophysical swveys OF 94-0219 

aeronomy 
Alaska, geologic hazards B 2047 
Mexico, geologic hazards B 2047 
Philippine Islands, geologic hazards B 2047 

aerosols 
geologic hazards B 2047 
Mexico, geologic hazards B 2047 
Philippine Islands, geologic hazards B 2047 

Aerospace Industries Association of America 
geologic hazards B 2047 

Afghan Block 
structural geology OP-1630 

Afognak Quadrangle 
economic geology C 1106 
maps I-2204 
Mesozoic OF 93-0713 
metal ores B 2020 
structural geology OP-1565 

Africa see also East Mrica; North Mrica; Sahara; 
Southern Mrica; West Mrica. 
geologic hazards YR 
petroleum 

C 1096; OF 94-0166 
East Mrican Rift OP-821 

petrology, West Mrican Shield OP-1967 
Pliocene OF 94-0023 
structural geology, East Mrican Rift OP-441 
Vertebrata OP-1441 

African Plate 
plate tectonics 1-2363 
Wyoming, plate tectonics OP-548 

aftershocks 
Alaska 

seismicity OP-761 
seismologyOP-514 

California 
earthquakes OF 93-0542; OF 94-0234; OP-

373; OP-374; OP-422; OP-425; OP-718; 
OP-1233; OP-1452; OP-1500; OP-1502; 
OP-1591; OP-1694; OP-1729; OP-1951 

engineering geology P 1551-A 
geologic hazards P 1551-A; OP-203; OP-

766 
microearthquakes OP-1238 
neotectonics P 1550-F; OP-1950 
seismicity OP-22; OP-1308 
seismology OF 94-0278; OP-253; OP-372; 

OP-421; OP-424; OP-447; OP-502; OP-
780; OP-807; OP-854; OP-1427 

soil mechanics P 1551-A; OP-134 
engineering geology OP-1942 
Georgian Republic, seismology OP-1648 
Hawaii, earthquakes OP-199 
Oregon, earthquakes OF 93-0535 
seismology OF 93-0542; OP-328 



Ag see silver 
aggradation 

Arizona 
hydrogeology OP-1349 
stratigraphy OP-1249 

Gulf of Mexico, ocean floors OP-1751 
hydrogeology OP-1571 
Netherlands, sedimentation OP-1643 
Oregon, Quaternary OP-670 
Sandi Arabia, stratigraphy OP-809 
Tennessee, fluvial features P 1470 
Texas, stratigraphy OP-809 

aggregate 
Alaska OF 94-0158 
Oregon, lava OP-612 

Agnotozoic see Proterozoic 
AGRHYMET 

geologic hazards YR 
agricbemicals 

hydrology OF 93-0421 
Iowa 

hydrogeology OF 94-0056 
hydrology WRI 93-4099 
pollution OP-1228 

Kansas, pollution W 2381-C 
Midwest, pollution OP-109 
Minnesota, hydrogeology OF 94-0129 
Mississippi Valley, environmental geology OP-

1336 
pollution C 1120-C 

Agricultural Research Service 
hydrology WRI 93-4018 

agricultural waste 
Delaware, environmental geology OP-178 
Minnesota, pollution WRI 93-4074 
Mississippi Valley, environmental goo logy OP-

1336 
Wyoming, environmental geology OP-297 

Agriculture-Hydrology· Meteorology Regional 
Center 
geologic hazards YR 

Aguirre Puerto Rico 
ground water WRI 91-4124 

airguns 
Wyoming, Quaternary OP-832 

airports 
Alaska 

earthquakes EV 
environmental geology OF 94-0323; OF 94-

0328 
Australia, earthquakes EV 
geologic hazards OF 93-0518 
Oregon, earthquakes EV 

Aitken Basin OP-1405 
Akita Japan see Hokuroku Japan 
Alsee aluminum 
Alabama see also Black Warrior Basin; Chatta

hoochee River; Chesterian; Mississippi Embay
ment; Smackover Formation. 
earthquakes B 2089 
energy sources 

Mobile Bay OP-797 
Mobile County Alabama OP-461 

environmental geology OF 93-0292-D 
ground water P 1410-D; W 2414; WRI 93-

4070; OP-870 
hydrogeology P 1410-H 
hydrology 

Jefferson County Alabama OF 93-0498 
Shelby County Alabama OF 93-0498 

Invertebrata P 1535 

Jurassic OP-1358 
oceanography, Mobile Bay OF 94-0017 
petroleum OF 93-0596-F; OF 93-0596-H; 

OF94-0211 
pollution OF 93-0292-D 
sediments, Mobile Bay OP-1961 
stratigraphy, Mobile Bay OP-1529 
structural geology, Talladega Front OP-1952 

alachlor 
Arkansas, pollution OP-1404 
Iowa 

hydrogeology OF 94-0056 
pollution OP-1228 

Alameda Naval Air Station 
engineering geology P 1551-A 

Alamo Lake Quadrangle 
geochemistry OP-1102 

Alamosa River 
environmental geology C 1103-A 
hydrogeology OF 93-0616 
hydrology OF 94-0144 
metal ores OF 94-0224 
pollution C 1103-A; OP-1892 

Alani-Paty Landslide 
geologic hazards OP-723 

Alaska see also Arctic Coastal Plain; Coast Moun
tains; Colville River; Cook Inlet; Gubik Forma
tion; Nanushuk Group; Prince of Wales Island; 
Saint Elias Mountains; Simpson Field; TACT; 
Torok Formation; Yukon-Tanana Terrane. 
YR; OF 93-0680; OF 94-0134 
areal geology B 2068 
base metals 

Chugach Mountains B 2068 
Prince William Sound B 2068 

bibliography B 2068 
Brachiopoda, De Long Mountains OP-77 
Carboniferous, Brooks Range OP-1561 
coal OF 93-0396; OF 94-0177 
deformation, Alaska Range OP-1574 
Devonian, Brooks Range B 2068 
diagenesis, Prudhoe Bay Field OP-624 
earthquakes 

B 2089; EV; OF 93-0542; OP-778 
Anchorage Alaska OF 94-0218 

ecology, West-Central Alaska C 1075 
economic geology 

C 1102; C 1103-A; MF-0880-B 
Alaska Peninsula C 1106 
Alexander Archipelago OP-367 

energy sources 
Kenai Peninsula B 2068 
Prudhoe Bay OP-117 4 
Prudhoe Bay Field OP-1173 

engineering geology 
OP-149 

Anchorage Alaska OF 94-0218 
environmental geology 

OF 94-0044; OF 94-0085; OF 94-0119; 
OF 94-0323; OF 94-0328; OP-1566 
Barrow Alaska OF 94-0322 
Seward Peninsula OF 94-0310 

geochemistry 
B 2068; C 1103-A; OF 93-0680; OP-740 

Prince William Sound B 2068 
Prudhoe Bay Field OP-17rJ7 

geochronology 
Alaska Peninsula MF-2155-E 
Brooks Range OF 93-0545 

geologic hazards 
YR; B 2047; WRI 93-4078; OF 94-0134; 

OF 94-0179-A; OF 94-0218 
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Anchorage Alaska OF 94-0179-D; OF 94-
0218 

Chugach Mountains OF 94-0179-D 
geomorphology OF 93-rJ702-A; OF 93-0702-

B; MF-2258; OP-678 
geophysical surveys 

YR; B 2047; OF 94-0014-A; OF 94-0014-
B; OP-1217 
Brooks Range OF 93-0265; OP-491 
Yukon-Koyukuk Basin OF 93-0265 

gold ores 
B 2068; OP-291; OP-940 
Seward Peninsula OP-1305 

hydrology 
WRI 93-4018; WRI 93-4179; OF 94-0083; 

OP-902 
Alaska Range OP-350 
Kenai Peninsula OF 93-0644 

Invertebrata P 1531; OP-536; OP-750; OP-
1633 

Jurassic, Brooks Range OP-1692 
maps 

I-2204 
West-Central Alaska MF-2219-A 
Wrangell Mountains GQ-1728 

Mesozoic, Alaska Peninsula OF 93-rJ713 
metal ores 

B 2068; C 1103-A; OF 93-0275; OP-1041; 
OP-1086; OP-1787 
Alaska Peninsula B 2020 
Alexander Terrane B 2082 

metamorphic rocks 
Brooks Range OP-1983 
Talkeetna Mountains OP-1304 

metamorphism 
Chichagof Island OP-1 088 
Chugach Mountains OP-1 088 
Juneau Alaska OP-1247 

mineral resources 
C 1103-A; MF-2271; I-2393 
West-Central Alaska OP-1203 

Mississippian, Alexander Archipelago B 2031 
natural gas 

OF 93-0331 
Prudhoe Bay P 1570 

non-metal deposits OF 94-0158 
oceanography OF 94-0025; OP-727 
Ordovician OP-751 
petroleum OF 93-0596-A 
petrology 

B 2047; OP-1372; OP-1603 
Alaska Range OP-1823 
Alentian Islands OP-17 45 
Brooks Range OP-1698 
Juneau AlaskaB 2074; OP-1429 
Wrangell Mountains OP-737 

phase equilibria B 2047 
plate tectonics 

Aleutian Islands OP-279; OP-1677 
Chugach Mountains B 2068 
Prince William Sound B 2068; OF 93-0542 

Pliocene OF 94-0023 
pollution 

YR 
Prince William Sound OP-370 

Quaternary 
B 2055; B 2068; B 2080; OF 93-0542; 

OF93-0707 
Alaska Range OP-128 
Anchorage Alaska OF 94-0218 

sedimentary petrology OP-1825 
seismicity, Aleutian Islands OP-761 
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seismology 
OF 93-0685-A; OF 93-0685-B; OP-1700 

Alaska Peninsula OP-1 08 
Aleutian Islands B 2089; OF 94-0218 
Anchorage Alaska OF 94-0218 
Shumagin Islands OP-108; OP-487; OP-514 

stratigraphy 
DDS-0006; B 2068; OP-732 

Brooks Range B 2068 
structural geology 

B2068 
Brooks Range OP-139; OP-662; OP-1313 
Chugach Mountains OP-1565; OP-1842 
Kenai PeninsulaOP-1565 
Kodiak Island OP-1565 
Prince William Sound OP-1090 
Seward Peninsula OP-1738 
Turnagain Ann OP-1565 
Yukon-Tanana Upland OP-1040 

tectonics, Yukon-Tanana Upland OP-46 
tectonophysics 

OP-302 
Aleutian Islands OP-1275 

Alaska earthquake 1964 
Alaska 

OF94-0218 
geologic hazards OF 94-0218 
plate tectonics OF 93-0542 

Alaska Earthquake Information Center 
seismology OP-1838 

Alaska National Interest Lands Conservation 
Act 
economic geology C 1102 

Alaska Peninsula 
economic geology C 1106 
geochronology MF-2155-E 
Mesozoic OF 93-0713 
metal ores B 2020 
seismology OP-1 08 

Alaska Range 
defotmation OP-1574 
hydrology OP-350 
petrology OP-1823 
QuaternaryOP-128 

Alaska Volcano Observatory 
seismology OP-1838 

Alaska-Juneau Deposit 
petrology OP-579 

Alba Patera I-2344; I-2345 
Albanffills 

fluid inclusions OP-1042 
Albatross Cordillera see East Pacific Rise 
albedo 1-2391; OP-64; OP-1651 
Albemarle Group 

structural geology OP-1556 
Albemarle Sound 

oceanography OP-1797 
Albemarle-Currituck Slide 

oceanography OP-1797 
Albergue OUmpico Puerto Rico 

hydrogeology WR1 91-4174 
Alberta see also Banff Fotmation; Canadian Cor

dillera; Canadian Rocky Mountains; Palliser 
Fotmation. 
energy sources OP-792 
Invertebrata OP-1 035 
stratigraphy OP-1319 

Albian 
California OP-2002 
MexicoOP-1957 
Montana OF 93-0680; OP-698 

Pacific Ocean OP-95 
albite 

Newfoundland, geochemistry OP-801 
petrology OP-1359 
Quebec, geochemistry OP-801 
United States, geochemistry OP-801 

albitite OP-1359 
Albuquerque see Albuquerque New Mexico 
Albuquerque Basin 

ground water WRl 93-4149 
Albuquerque New Mexico 

ground water WR193-4149 
Alder Creek Rhyolite 

Pliocene OP-909 
Aleutian Islands see also Shumagin Islands. 

petrology OP-1745 
plate tectonics OP-279; OP-1677 
seismicity OP-761 
seismology B 2089; OF 94-0218 
tectonophysics OP-1275 

Aleutian Ridge 
crustOP-798 

Aleutian Trench 
plate tectonics OF 93-0542; OP-925; OP-1703 
tectonophysics OP-1704 

Aleutians see Aleutian Islands 
Alexander Archipelago see also Chichagof Is

land. 
economic geology OP-367 
Mississippian B 2031 

Alexander Terrane 
metal ores B 2082 

Alfisols 
Wyoming, environmental geology OP-297 

algae 
Coccolith us OP-944 
diatoms 

OP-36 
California OP-342; OP-1020 
Oceania OP-263 
Pacific Ocean OP-51; OP-55; OP-56; OP-

57; OP-263 
Russian Federation OP-1176 
West Pacific Ocean Islands OP-261; OP-

269; OP-270; OP-274 
nannofossils 

OP-944 
Atlantic Coastal Plain OP-284; OP-1329 
Bahamas OP-496 
California OF 93-0344; OP-650; OP-1265; 

OP-1650; OP-1943 
CubaOP-1083 
Mary1andOP-116; OP-117 
New Jersey OP-285 
Oceania OP-263 
Pacific Ocean OP-51; OP-55; OP-56; OP-

57; OP-95; OP-263 
Virginia OP--116; OP-117; OP-1200 
West Pacific Ocean Islands OP-261; op.,. 

269;0P-270 
algal flora 

Alaska 
hydrology OF 94-0083 
Mississippian B 2031 
oceanography OF 94-0025 

California, Cenozoic OP-2002 
coccoliths 

Oregon OF 93-0623 
stratigraphy OF 93-0567 

diatom flora 
Antarctic Ocean OP-38 

Arctic Ocean OP-1948 
Bering Sea OP-1948 
California OF 93-0344; OF 93-0620; 

OF 93-0683; OP-37; OP-650; OP-1795 
Minnesota OP-90 
Nevada0F93-0620; OP-91 
Oregon OP-619 

ecology OF 93-0409 
Florida 

environmental geology OP-1901 
Quaternary OP-1168 

nannofossils 
OP-944 

Atlantic Coastal Plain OP-284; OP-1329 
Bahamas OP-496 
California OF 93-0344; OP-650; OP-1265; 

OP-1650; OP-1943 
CubaOP-1083 
Maryland OP-116; OP-117 
New Jersey OP-285 
Oceania OP-263 
Pacific Ocean OP-51; OP-55; OP-56; OP-

57; OP-95; OP-263 
VirginiaOP-116; OP-117; OP-1200 
West Pacific Ocean Islands OP-261; OP-

269;0P-270 
Oregon, hydrology OF 94-0040 
sedimentary petrology OP-1400 

algoma-type 
Venezuela 

iron ores B 2062 
metal ores B 2062 

aliphatic hydrocarbons see alkanes 
AUsitos Formation OP-1957 
alkaD basalts see also basanite; hawaiite; trachy-

basalts. 
Alaska, geochemistry B 2068 
Arizona P 1541 
Utah OP-1716 

alkali feldspar see adularia; K-feldspar; micro
cline; perthite; sanidine 

Alkali Lakes Nebraska 
ground waterOP-1339 

alkali metals see cesium; lithium; potassium; ru
bidium; sodium 

alkaline basalt see alkali basalts 
alkaline earth metals see barium; beryllium; cal

cium; magnesium; radium; strontium 
alkanes see also butane; ethane; methane; paraf

fins; phytane; pristane; propane. 
Alaska, pollution OP-370 
California, geochemistry' OP-1451 

Alleghanian see Allegheny Group 
Alleghany Orogeny 

Alabama 
Jurassic OP-1358 
structural geology OP-1952 

Connecticut 
geochronology OF 94-0126 
structural geology OP-2047 

Georgia, structural geology OP-524; OP-1952 
Massachusetts, geochronology OF 94-0126 
New York, tectonics OP-1311 
North Carolina 

areal geology OP-712 
tectonics OP-1449 

Rhode Island, structural geology OP-2047 
South Carolina, structural geology OP-524 
Virginia, areal geology OP-712 

Allegheny Group OP-2046 
Allegheny Orogeny see Alleghany Orogeny 



Allentown We8t Quadrangle 
maps GQ-1727 

Alliance Quadrangle 
uranium ores OF 93-0624 

alloys OP-1280 
alluvial deposits see alluvium 
alluvial fans see also fan deltas. 

California 
earthquakesOP-1155 
engineering geology OP-498 
fluvial features OP-892; OP-1984 
geologic hazards OP-953 
neotectonics OP-87 
Quaternary OF 93-0620 
structural geology OP-1181 

Idaho, Miocene OP-1100 
Nevada, Quaternary OF 93-0620 
New Hampshire, Quaternary OP-1691 
Wyoming, sedimentary petrology OP-239 

alluvial plains 
C.alifornia, sedimentary petrology OP-40 

alluvimn 
Arizona 

geochemistry OP-341 
pollution OP-861 
tectonics OP-735 

Arkansas 
ground water WRI 92-4121 
pollution OP-1404 

Bangladesh, structural geology OP-1539 
California 

engineering geology P 1551-A; OP-499 
fluvial features P 1551-E 
geologic hazards OP-353 
seismology OP-282; OP-1326 

Colorado 
geomorphology OF 94-0162 
ground water OP-330 

Georgia, geomorphology OP-1582 
Idaho, metal ores OP-181 
Iowa, pollution OP-1228 
New Jersey, Quaternary OP-1803 
New Mexico, environmental geology OF 93-

0292-F 
Oklahoma, geochemistry OP-110 
South Carolina, geomorphology OP-1582 
Tennessee, fluvial features P 1470 
Texas, ground water WRI 93-4037 

alluvimn aquifers 
Alaska, environmental geology OF 94-0085; 

OF 94-0119; OF 94-0323 
Arizona 

ground water WRI 93-4196 
hydrogeology WRI 93-4212 

Arkansas 
ground water WRI 92-4121; OF 93-0494 
hydrogeology WRI 92-4106 

Atlantic Coastal Plain, ground water P 1410-D 
Colorado, environmental geology WRI 93-

4211 
Connecticut, environmental geology W 2381-B 
Gulf Coastal Plain, ground water P 141 0-D 
hydrology WRI 94-4005 
Kansas, hydrogeology WRI 93-4177 
Louisiana, ground water WRI 90-4119; 

WRI 93-4184; OF 93-0494; OF 94-0069 
Mississippi 

ground water WRI 92-4176 
pollution WRI 93-4129 

New Mexico 
ground water WRI 92-4156 
hydrogeology WRI 93-4107 

Allentown West Quadrangle .. amphibolites 205 

Oklahoma, ground water OF 94-0041 
Puerto Rico 

ground waterWRI 91-4079; OP-728 
hydrogeology WRI 91-4174 

South Dakota, ground waterOP-303 
Tennessee, ground water WRI 93-4170 
Texas, ground waterWRI 92-4156 

almeriite see natroalunite 
Almond Formation 

energy sources P 1570 
Alpine Orogeny 

France, metal ores OP-11 
Spain, metal ores OP-11 

Alps see also Austria. 
Invertebrata, South Austrian Alps OP-969 
metasomatism OP-974 
neotectonicsOP-1950 
structural geology, Cottian Alps OP-72 

Altamaha River 
hydrogeology OP-1167 
waterways OP-479 

Altamont-Bluebell Fleld 
energy sources OP-97 
hydrogeology WRI 92-4043 

Altiplano 
gold ores C 1103-A 

alum rock see alunite 
almninosillcates 

Indonesia, sedimentary petrology OP-1720 
almninum 

Alaska, metal ores C 11 03-A 
Arizona, pollution OP-861 
Colorado, geochemistry OP-563 
geochemistry OF 93-0393-A; OF 93-0393-B,C 
Indonesia 

geochemistry OP-626 
sedimentary petrology OP-1720 

Mariana Islands, environmental geology OP-
1414 

Micronesia, environmental geology OP-1414 
New Hampshire, environmental geology OP-

192 
Ontario, mineralogy OP-1394 
Sweden, environmental geology OP-192 
Washington, environmental geology OP-192 
West Virginia, mineral resources 1-2364-G 

alunite 
OP-860 
Andes, metal ores C 1103-A; OP-208; OP-217 
Chile, metal ores OP-598 
Colorado, metal ores OP-1858 
Nevada, gold ores OP-1115 
Spain 

gold ores OP-1207 
metal ores OP-768 

Utah, metal ores OP-1204 
Alvord Desert 

structural geology OP-1340 
Am see americium 
Amargosa Desert 

fluvial features OP-1984 
hydrogeology WRI 94-4160 

amargosite see bentonite 
Amazon Creek basin 

hydrology WRI 93-4041 
Amazon River 

hydrogeology OP-1660 
Amazonas Venezuela 

maps MF-2240; MF-2241; MF-2243; MF-
2244; MF-2245 

mineral resources B 2062 

Amazonian OP-1884 
amber 

Arizona, sedimentary petrology OP-1 007 
Utah, sedimentary petrology OP-1 007 

Amelia Island 
geomorphology OF 93-0381 

Amerasia Basin 
ocean floors OP-301 

American Creosote Works 
ground water WRI 93-4170 

American River basin 
hydrology WRI 93-4018 

americium 
Idaho, environmental geology WRI 93-4035 

Amiga 
seismicity OF 94-0134 

amino acids 
Colorado, geochemistry OP-563 
geochemistry OP-530 
Georgia, geochemistry W 2373 
Wales, Quaternary OP-356 

Amlia Corridor 
crust OP-798 

Ammodiscaceasee Astrorhizidae 
Ammonites 

Arkansas, stratigraphy OP-443 
ammonimn 

Pennsylvania, pollution OP-500 
ammonimn ion 

OP-1530 
Georgia, hydrology OP-673 

Ammonoidea see also Ammonites; Baculites. 
Tennessee B 2073 
Texas, stratigraphy B 2073 

ammonoids 
Arkansas, stratigraphy OP-443 
Mexico, stratigraphy OP-1957 
Tennessee, Invertebrata B 2073 
Texas, stratigraphy B 2073 
Western Interior 

Invertebrata B 2073 
stratigraphy OP-210 

amphibole group see clinoamphibole 
amphibolite see amphibolites 
amphibolite facies 

Alabama, structural geology OP-1952 
Alaska 

gold ores OP-1305 
metamorphic rocks OP-1983 
structural geology OP-662 

Arizona 
Cretaceous OP-900 
metal ores C 1103-A 
structural geology OP-1229 

California 
Cretaceous OP-900 
metal ores C 1103-A 
metamorphic rocks OP-895 

Colorado, sedimentary petrology OP-17 50 
Georgia, structural geology OP-1952 
Massachusetts, tectonics OP-1413 
metamorphism OP-1599 
Nevada, geochronology OP-560 
Ontario, Precambrian OP-669 

amphiboUtes 
OP-1599 
CalifomiaOP-1701; OP-1705 
Germany OP-1701 
Montana OP-1709 
Nevada, orogeny OP-1653 
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Russian Federation OP-1701 
Washington, structural geology OP-878 

AMRAP 
economic geology C 1106 
metal ores B 2020; B 2068; B 2082 

Amundsen Basin 
QuatemaryOP-163 

Anadarko Basin 
energy sources OF 94-0024; OP-344; OP-345; 

OP-731; OP-1255; OP-1517 
natural gasP 1570 
sedimentary petrology OP-1400 

analcime 
Poland, petrology OF 94-0145 

Anastasia Formation 
Pliocene OP-1141 
Quaternary OP-565 

anastomosing streams see braided streams 
anchimetamorphism 

Arkansas, energy sources OP-1453 
Oklahoma, energy sources OP-1453 

anchor ice 
Ohio, frost action OF 94-0200 

Anchorage Alaska 
earthquakes OF 94-0218 
engineering geology OF 94-0218 
geologic hazards OF 94-0179-D; OF 94-0218 
Quaternary OF 94-0218 
seismology OF 94-0218 

Anchorage Quadrangle 
mineral resources 1-2393 

Anchorage region see Anchorage Alaska 
Ancon Formation 

plate tectonics OP-1083 
Andalusia Spain see Huelva Spain 
andalusite deposits 

Appalachians MF-2198-B 
Andes see also Altiplano; Argentina; Bolivia; Car

ibbean Mountain Range; Chile; Peru; Venezu
ela. 
copper ores OF 94-0182-A; OF 94-0182-B; 

OF 94-0182-C 
gold ores, Venezuelan Andes C 11 03-A 
metal ores 

C 1103-A 
Eastern Cordillera OF 94-0238 

oceanography OP-54 
stratigraphy, Eastern Cordillera OF 94-0023 

andesites 
Alaska OP-1745 
Arizona 

OP-1914 
stratigraphy OP-1610 
Tertiary B 2053 

C.alifomia 
OP-1163; OP-1988 

Cretaceous OP-234 
Mesozoic OP-332 

Chile 
geochemistry OP-1836 
Miocene OP-562 

geochemistry OP-824 
Nevada 

metal ores OP-923 
structural geology OP-1340 

New Mexico OP-1914 
Oregon 

OP-1715 
geochemistry OP-1 011 
structural geology OP-1340 

Philippine Islands OP-1136; OP-1435; OP-
1722; OP-1855; OP-2048 

Utah, metal ores OP-1204 
Washington 

GQ-1682 
Quaternary OP-347 

Andreanof Islands earthquake 1957 
seismicity OP-761 

Andreanof Islands earthquake 1986 
AlaskaOP-761 

AndvordBay 
Quaternary OP-187 

anelastic materials 
California, seismology OP-507 

angiosperm flora 
Washington, Eocene B 2085-B 
Wyoming, stratigraphy OP-1723 

angiosperms 
Artemisia, Nevada C 1103-A 
Gulf Coastal Plain, stratigraphy OP-255 
South America, stratigraphy OP-1443 

Angola Basin 
oceanography OP-688 

angular unconformities 
Arizona 

Cretaceous OP-900 
petrology OP-2059 

California 
Cenozoic B 2053 
Cretaceous OP-900 
sedimentary petrology OP-2036 

Canada, Jurassic OP-997 
Idaho, stratigraphy P 1439 
Montana, structural geology OP-1364 
Oregon, stratigraphy P 1439 
Washington, deformation OP-417 

anhydrite 
OP-173 
Colorado 

geochemistry OP-1428 
sedimentary petrology OP-1827 

Florida, geophysical surveys OP-1013 
geochemistry OP-2041 
Mexico, stratigraphy OP-1 085 
New Mexico, sedimentary petrology OP-1222 
Oregon, geothermal energy OP-27 
Texas, sedimentary petrology OP-1222 
Utah 

geochemistryOP-1428; OP-1828 
sedimentary petrology OP-1827 

Wyoming, energy sources OP-1728 
anhysteretic remanent magnetization 

Alaska, stratigraphy OP-732 
California, Quaternary OF 93-0683 
Gulf Coastal Plain, energy sources OP-731 

Aniak Alaska 
environmental geology OF 94-0085 

Aniakchak 
petrology OP-1745 

ANILCA 
economic geology C 1102 

Animas River valley 
natural gas WRI 94-4006 

ankerite 
Alaska, geochemistry OP-1707 

ANN-AGNPS 
hydrology WRI 93-4018 

Annette Islands Reserve 
economic geology OP-367 
mineral resources C 1103-A 

ANNIE 
hydrology OP-488 

Annona Formation 
stratigraphy OP-443 

annotators 
geophysical surveys OP-745 

annual growth rings see tree rings 
annual report 

Alaska, economic geology C 1102 
Ano Nuevo Canyon 

oceanography OP-305 
Anoka sand plain 

hydrogeology OF 94-0129 
pollution WRI 93-4074 

anorthositeOP-1403; OP-1478; OP-1479 
Antarctic Continent see Antarctica 
Antarctic ice sheet 

Cenozoic OP-155 
geophysical suiVeys OP-49 

Antarctic Ocean see also ODP Site 751. 
environmental geology OP-47 
Oligocene, Prydz Bay OP-38 

Antarctica 
Cenozoic, Antarctic ice sheet OP-155 
economic geology OP-757 
environmental geology OP-47 
geophysical suiVeys 

OF94-0180 
Antarctic ice sheet OP-49 

intrusions, Dufek Intrusion OP-246 
marine geology OF 93-0537 
petroleum OP-48 
Quaternary 

OP-187 
Transantarctic Mountains OP-50 

tectonics 
Ross Ice Shelf OP-884 
Transantarctic Mountains OP-884 

Antelope Knoll Quadrangle 
maps OF 94-0449 

Antelope Valley 
geologic hazards WRI 93-4114 
seismologyOP-1316 

Anthozoa see Zoantharia 
anthracite 

Massachusetts OP-1291; OP-1615 
Rhode Island OP-1291; OP-1615 

anticlines 
California 

OP-229 
diagenesis OP-676 
Mesozoic OP-332 
Miocene B 2053 

China, petroleum OP-936 
energy sources OF 94-0024 
Great Lakes region, petroleum OF 94-0211 
Nevada, Miocene B 2053 
Pennsylvania, energy sources OP-1857 
Utah 

OP-1486; OP-2003 
natural gas OP-1150 
sedimentary petrology B 2000-F 

Washington OP-417 
Wyoming 

energy sources OP-415; OP-436 
geophysical surveys OP-468 
oil and gas fields OP-240 
weathering OP-414 

anticlinoria 
Virginia OP-225 



antiform folds 
California OP-358 
Pacific Ocean, crust OP-798 

Antilles see also Greater Antilles; Lesser Antilles. 
Neogene OF 94-0023 

antimonite see stibnite 
antimony 

Alaska. metal ores C 1103-A 
Arizona, geochemistry C 1103-A 
California, environmental geology C 1103-A 
Commonwealth of Independent States, pollu-

tion OP-478 
Europe, pollution OP-478 
geochemistry OF 93-0664 
Georgia. hydrogeology OP-1167 
Nevada 

gold ores OP-2 
metal ores C 1103-A 

antimony ores 
Alaska B 2068; OP-1041 
Turkey OP-1258 

Antioch Fault 
geophysical surveys OP-1091 

Antler Orogeny 
Nevada 

OP-1527 
metal ores OP-1457 

Antler Peak Limestone 
maps OF 94-0436 

Antler Peak Quadrangle 
maps OF 92-0398 

Anton Lake basin 
ground waterOP-1024 

Antong Java Rise see Ontong Java Plateau 
ants 

Ethiopia, Invertebrata OP-1 080 
United Arab Emirates, Invertebrata OP-1080 

Anza Desert State Park 
Pliocene OF 94-0023 
stratigraphy OF 93-0678; OP-235 

Anza earthquake 1899 
earthquakes OP-1384 

Anza earthquake 1918 
earthquakes OP-1384 

Anza seismic network 
seismology OP-2004 

Apache Leap Tuff 
stratigraphy C 1103-A 

Apalachicola Bay 
geophysical surveys OP-1013 

Apalachicola River 
hydrogeology WRI 93-4084 

apatite 
Alaska 

geochemistry OP-1707 
geochronology OF 93-0545 

Philippine Islands, petrology OP-1763 
VenezuelaOP-596 

apatite ores see phosphate deposits 
Apennines 

fluid inclusions, Alban Hills OP-1 042 
Paleozoic OF 94-0190 

Apishapa Aquifer 
ground water P 1414-E 

Apollinaris Patera I-2351 
Appalachian Basin 

energy sources P 1570 
Mississippian OP-1331 
natural gas OF 94-0211 
non-metal deposits OP-1315 

paleobotany OP-1051 
Pennsylvanian OP-1758 
sedimentary petrology OP-133; OP-1135; OP-

1618; OP-1619 , 
sedimentation OP-205; OP-1277 
stratigraphyOP-215; OP-1252; OP-1416 

Appalachian Mountains see Appalachians 
Appalachian Phase 

Georgia. structural geology OP-618 
Newfoundland, geophysical surveys OP-535 
South Carolina, structural geology OP-618 

Appalachians see also Great Smoky Mountains; 
Green Mountains. 
areal geology 

Blue Ridge Mountains OP-712; OP-1421 
Carolina slate belt OF 94-0420 
Piedmont OP-1243; OP-1421 

economic geology MF-2215-B 
environmental geology 

C 1103-A; OF 93-0292-C; OF 93-0292-D 
Piedmont OF 94-0060 

faults 
Carolina slate belt OP-1448 
PiedmontOP-1242; OP-1448 

geochemistry 
OP-801; OP-803 

PiedmontOP-104 
geologic hazards OF 93-0077 
geomorphology MF-2262 
geophysical surveys 

OP-535; OP-1554 
Carolina slate belt OP-1212 
PiedmontOP-1212 

gold ores 
MF-2215-C 

Carolina slate belt OP-142 
ground water 

Blue RidgeProvinceOP-760; OP-1667; OP-
1964 

Great Appalachian Valley OP-1607 
Piedmont WRI 93-4146; WRI 93-4161; OP-

144; OP-760; OP-874; OP-1667; OP-
1964 

Valley and Ridge Province OP-760; OP-
1964 

hydrogeology 
Piedmont WRI 93-4055; OP-1167 
Valley and Ridge Province OP-642 

hydrology 
WRI 93-4105; OF 93-0121 

Piedmont WRI 86-4176; OP-673 
Valley and Ridge Province OP-357 

maps 
GQ-1739 

Blue Ridge Province MF-2229 
Carolina slate belt OF 93-0614 
Piedmont OF 93-0614 
Valley and Ridge Province I-2370 

metal ores 
MF-2198-A; MF-2198-E; OP-1878 

Carolina slate belt OP-19 
mineral resources MF-2198-C 
natural gas 

OF94-0211 
Blue Ridge Province OF 94-0211 
Piedmont OF 94-0211 

non-metal deposits 
MF-2198-B 

Carolina slate belt OP-1315 
nonmetal deposits MF-2215-D 
Ordovician 

OP-883 
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Great Appalachian Valley OP-1973 
Paleozoic, Valley and Ridge Province OF 94-

0434 
pegmatite MF-2198-D 
Pennsylvanian MF-2275 
pollution 

OF 93-0292-C; OF 93-0292-D 
PiedmontOP-315; OP-457; OP-500 

Quaternary 
OF94-0434 
Valley and Ridge Province OF 94-0434 

sedimentary petrology OP-300 
stratigraphy 

OF 93-0598; OP-1416; OP-1791 
Blue Ridge Province B 2076 
Piedmont B 2076 

structural geology 
Blue Ridge Mountains OP-225; OP-1113 
Blue Ridge Province OP-617; OP-618 
Carolina slate belt OP-1556 
Piedmont OP-225; OP-524; OP-618; OP-

1862; OP-1952 
tectonics 

OP-1311 
Carolina slate belt OP-1449 
PiedmontOP-1296; OP-1449 

tectonophysics OP-1437 
weathering, Valley and Ridge Province OF 94-

0434 
apparent polar wandering 

paleomagnetism OP-311 
Applegate Group 

metamorphic rocks OP-1017 
Application Visual System 

tectonophysics OP-1171 
Applied Technology Council 

engineering geology P 1553-A 
Appomattox Quadrangle 

geophysical surveys OP-1212 
Aptian 

Mexico OP-f957 
Montana OF 93-0680; OP-698; OP-1572 
Pacific Ocean OP-95; OP-828 
Solomon Islands OP-526 
Western Interior OP-1864 

APTSmethod 
geochronology OP-729 

Apure River basin 
mineralogy OP-596 

Aquia Aquifer 
ground water OF 93-0652; OP-1092 

A quia Formation 
OP-116; OP-117; OP-207; OP-254 
sedimentary petrology OP-586 

aquifers see also alluvium aquifers; confined 
aquifers; leaky aquifers; recharge; shallow aqui
fers; water resources. 
Alaska. environmental geology OF 94-0328 
Appalachians, ground waterOP-874; OP-1964 
Arizona 

geochemistry OP-341 
ground water W 1779-P; OP-339; OP-354 
hydrogeology WRI 93-4111 
pollution OP-861 

Arkansas 
ground waterOP-1466 
pollution OP-1404 

Atlantic Coastal Plain 
ground water W 2414; OF 94-0033; OP-

1262; OP-1897 
pollution OP-1366 
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Basin and Range Province, ground water 
OF 93-0170 

California 
geologic hazards WRI 93-4114 
ground water WRI 93-4127; OP-1547; OP-

1845 
seismology OP-1316 

Colorado 
environmental geology OP-891 
geochemistry OP-1 008 
ground water WRI 93-4198; OF 93-0442; 

OP-1301 
Columbia Plateau, ground water OF 90-0364 
Connecticut, pollution OF 91-0200; OP-1345 
Delaware, hydrogeology WRI 93-4055 
environmental geology OP-836. 
Florida 

environmental geology OP-21 
ground water WRI 93-4027; WRI 93-4061; 

WRI 93-4120; OF 93-0451; OF 93-
0478; OF 94-0032; OF 94-0034; OF 94-
0080 

Quaternary OP-565 
sedimentary petrology OP-156 

geomorphology OP-71 
Georgia 

environmental geology OF 93-0292-D 
ground water OF 93-0478; OF 94-0118 
hydrogeology OP-1283 
pollution OP-1033 

Great Basin, ground water OF 93-0170 
Great Plains 

geologic hazards OF 94-0195 
ground water P 1414-B; WRI 94-4027 

gronnd water W 2415; WRI 93-4071; WRI 93-
4214; OP-5; OP-59; OP-153; OP-331; OP-
1192; OP-1761 

Gulf Coastal Plain, gronnd water W 2414; 
WR1 93-4070; OP-309 

Hawaii 
geothennal energy OP-175 
ground water OP-2008 

Honduras, geothennal energy OP-906 
hydrogeologyOP-578; OP-759; OP-873 
Idaho 

environmental geology OP-45 
ground waterWRI 93-4201; WRI 93-4227; 

OF 91-0532; OP-1697 
illinois 

diagenesis OP-1293 
environmental geology OF 93-0402 
pollution WRI 93-4187: OF 93-0403; 

OF93-0404 
Indiana 

diagenesis OP-1293 
ground waterWRI 92-4142; OP-1287 

Iowa, pollution OP-844 
Kansas 

ground water HA-0722-F 
pollution W 2381-C 

Kentucky, ground water WRI 93-4077 
Louisiana, gronnd waterOP-713; OP-1466 
Maryland 

ground water OF 93-0652; OF 93-0653; 
OF 93-0654; OF 93-0655; OP-193; OP-
1145 

hydrogeology WRI 92-4087 
Massachusetts 

ground waterWRI 91-4112; OF 94-0052 
pollution OP-26; OP-887; OP-1391 

Mexico 
geothennal energy OP-906 
ground water OF 92-0171 

Michigan 
geochemistry OP-1604 
sedimentary petrology OF 93-0103 

Midwest 
ground water WRI 93-4050 
sedimentary petrology OP-1135 

Minnesota 
ground water OP-2044 
pollution WRI 93-4074; OF 93-0496; OP-

1573 
Mississippi 

gronnd water WRI 93-4143; WRI 93-4202; 
OF94-0125 

waste disposal WRI 93-4058 
Missouri 

gronnd water OF 93-0455 
hydrogeology OF 93-0648 
metal ores OP-1333 

Montana, ground water WRI 93-4193 
Nevada 

gronnd water P 1409-H; WRI 92-4016; OP-
1959; OP-1979 

hydrogeology WRI 93-4095 
New Hampshire 

gronnd water OF 93-0658; OP-1458 
hydrogeology OP-1389 

New Jersey, ground water WRI 90-4180; 
WRI 92-4083; OP-1012; OP-1955; OP-
1969 

New Mexico, ground water WRI 94-4011; 
WRI94-4033 

New York 
environmental geology WRI 92-4038 
ground water WRI 90-4145; WRI 91-4042; 

OP-1960 
pollution WRI 91-4118 

North Carolina, ground water OP-1211 
Ohio, ground water WRI 94-4136 
Oklahoma 

gronnd water W 2357 -B 
pollution OP-1874 

Ontario, pollution DDS-0025 
Oregon, gronnd water WRI 90-4196; OF 91-

0532; OF 93-0359; OP-1431 
Pennsylvania 

environmental geology OP-1891 
ground water OP-1607 
hydrogeology WRI 93-4055 

pollution YR; OF 93-0110; OP-161; OP-512; 
OP-1189 . 

Puerto Rico, ground waterOP-294; OP-749 
Rocky Monntains, hydrogeology OF 94-0124 
South Carolina 

ground water W 2416; W 2421; OP-93; OP-
1145; OP-1436 

hydrogeology OP-1283 
pollution OP-1 033 

South Dakota, gronnd water WRI 93-4008; OP-
503 

Tennessee 
gronnd water WRI 92-4186; WRI 93-4059 
hydrogeology WRI 92-4178 
pollution OP-1681 

Texas, ground water WRI 92-4055; WRI 92-
4125; WRI 92-4180; OF 92-0171; OF 93-
0075; OP-13; OP-1224 

Utah 
ground waterOP-339; OP-837 
hydrogeology WRl 92-4043 

Vennont, environmental geology OP-521 
Virginia, ground water WRI 93-4159 
Washington, ground water WRI 90-4196; 

OF 93-0359; OP-1431 

Western Interior 
geologic hazards OF 94-0195 
ground water P 1414-B 

Wyoming 
hydrogeology OF 94-0093 
metal ores OP-1333 
sedimentary petrology OP-239 

Arseeargon 
Ar-39/Ar-40 see Ar-40/Ar-39 
Ar-40 

Guatemala, geothennal energy OP-194 
Ar-40/ Ar-39 

OP-584 
Alabama, Jurassic OP-1358 
Alaska 

JurassicOP-1692 
structural geology OP-139 

California 
Cretaceous OP-1933 
Mesozoic OP-1809 
Tertiary OP-613 

Chile 
metal ores OP-598 
Miocene OP-562 

Colorado, gold ores OP-1520 
Hawaii, Miocene OP-1322 
Idaho, orogeny OP-2030 
Marshall Islands, volcanism OP-501 
Micronesia, volcanism OP-501 
Montana, Cretaceous OP-1248 
Nevada 

faults OP-1802 
metal ores OP-2028 
metasomatism OP-1 093 
stratigraphy OP-1250 
structural geology OP-1170 

New York, tectonics OP-1311 
Pacific Ocean 

magmas OP-525 
Miocene OP-1812 
oceanography OP-960 
tectonophysics OP-708; OP-709 

Pennsylvania, geochronology OP-2046 
Rocky Mountains, stratigraphy OP-1380 
Russian Federation, geochronology OP-1209 
Solomon Islands, geochemistry OP-526 
Utah 

faults OP-1802 
orogeny OP-2030 

Vennont, petrology OP-1002 
Washington 

stratigraphy OP-1402 
structural geology OP-1082 

Western Interior, stratigraphy OP-1774 
Ar/Ar 

Alabama 
Jurassic OP-1358 
structural geology OP-1952 

Alaska 
gold ores OP-1305 
Jurassic OP-1692 
metamorphic rocks OP-1983 
petrology OP-579 
plate tectonics B 2068 
structural geology OP-139; OP-662; OP-

1842 
Arizona 

petrology C 1103-A 
Tertiary B 2053 

California 
Cretaceous OP-234; OP-1933 
Mesozoic OP-1809 



Miocene B 2053 
neotectonics OP-358 
Pliocene OP-909 
stratigraphy B 2100 
Tertiary B 2053; OP-613 

Chile, Miocene OP-562 
China. Vertebrata OP-1831 
Colorado 

geochronology OP-729 
gold ores OP-1520 
stratigraphy OP-1555 
structural geology OP-1820 

Connecticut 
geochronology OF 94-0126 
structural geology OP-2047 

Cuba, plate tectonics OP-1083 
Georgia, structural geology OP-524; OP-1952 
Haiti, stratigraphy OP-1474 
Idaho 

Miocene B 2091 
orogeny OP-2030 
structural geology OP-1480 
tectonics OP-1353 

Italy, Paleozoic OF 94-0190 
Massachusetts 

geochronology OF 94-0126 
tectonics OP-1413 

Mexico, geochronology OP-312 
Nevada 

faults OP-1802 
geochronology OP-560 
metal ores OP-923 
metasomatism OP-1093 
Miocene B 2053 
orogeny OP-1653 
petrology OP-789 
stratigraphy OP-1250 
structural geology OP-1170 
tectonics OP-322; OP-405 

New Mexico, Tertiary OP-1140 
New York, tectonics OP-1311 
Pacific Ocean 

geochemistry OP-131 
Miocene OP-1812 

Pennsylvania, geochronology OP-2046 
Peru, metal ores C 1103-A 
Rhode Island, structural geology OP-2047 
Russian Federation, tectonophysics OP-1454 
Solomon Islands, geochemistry OP-526 
South Carolina, structural geology OP-524 
structural geology OP-1360 
Texas, Oligocene OP-343 
Utah 

Cenozoic B 2(J71 
faults OP-1802 
orogeny OP-2030 
stratigraphy OP-1555 

Vennont 
geochronology OP-1569 
structural geology OP-714 

Washington, structural geology OP-1 082 
Western Interior, stratigraphy OP-1774 

Arabia Regio I-2346; I-2347; I-2348; I-2349; I-
2372; I-2373; I-2374; I-2375; I-2376; I-2381; 
1-2382; I-2383; I-2384; I-2385 

Arabian Gulf see Persian Gulf 
Arabian Peninsula see also Kuwait; Saudi Ara

bia; United Arab Emirates. 
structural geology, Arabian Shield OF 94-0210 
tungsten ores, Arabian Shield OP-429 

Arabian Sea see Persian Gulf 

Arabian Shield 
structural geology OF 94-0210 
tungsten ores OP-429 

Arayat Volcano 
geochemistry OP-6(J7 

Arbon Valley Tuff Member 
Miocene B 2091 

Arbuckle Group 
natural gas OF 94-0024 

ARC/INFO 
OF 94-0052; OP-993 
hydrogeology OP-1 034 
hydrology OF 94-0052 
maps OF 94-0425 
waste disposal OF 94-0052 

Arcadia California 
engineering geology OP-1483 

Arcadia Formation 
diagenesis OP-2024 

Arch Canyon Quadrangle 
mapsOP-105 

Archaean see Archean 

archaeological sites 
Arizona, geomorphology OF 93-0517; OF 93-

0553 
Great Lakes, Quaternary OP-1577 
Mississippi Valley, seismology OP-805 
Wyoming, Quaternary OF 93-0687 
China, soil mechanics OP-934 

Archean 
OF 94-0250; OP-1295; OP-1368 
Bangladesh OP-1539 
Brazil C 1103-A 
California OP-1531 
Florida OP-603 
Greenland OP-1315 
J-MReefOP-976 
Michigan B 1904-0; OP-1538 
Minnesota OP-82; OP-456 
Montana OP-1357; OP-1523; OP-1562; OP-

1709 
Peninsular Gneiss, metamorphic rocks OP-

1304 
South Carolina OP-1315 
United Kingdom OP-1315 
Wisconsin OP-1538 
Wyoming OP-1562 

archeology see archaeology 

arches 
Arkansas, tectonics OP-1944 
Indiana, ground water OF 93-0627 
Kansas, natural gas OF 94-0024 
Missouri, tectonics OP-1944 
Nebraska, natural gas OF 94-0024 
Ohio, ground water OF 93-0627 

Arches National Park 
salt tectonics OP-1486 

architectural columns 
District of Columbia, rock mechanics OF 93-

0350 

arcs, island see island arcs 

Arctic Archipelago 
QuatemaryOP-141 

Arctic Coastal Plain 
Quaternary B 2068 

Arctic Data Interactive 
OP-2043 
environmental geology OF 94-0086 

Arctic Islands see Arctic Archipelago 
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Arctic Ocean see also Baffin Bay; Bering Strait; 
ODP Site 645; ODP Site 646. 
environmental geology, Beaufort Sea OP-1566 
InvertebrataOP-536; OP-1633 
ocean floors, Chukchi Sea OP-301 
oceanography 

Beaufort Sea OF 94-0025; OP-727 
Canada Basin OF 93-0389 
Laptev Sea OP-638; OP-727 

Pliocene 
OP-1199 

Norwegian Sea OF 94-0023 
pollution YR 
Quaternary 

OP-1134 
Beaufort Sea B 2055 
Canada Basin B 2080; OP-1948 
Chukchi Sea OP-1948 
Lomonosov Ridge OP-163 
Makarov Basin OP-163 

tectonophysics 
Beaufort Sea OP-302 
Canada Basin OP-302 

Arctic region see also Canada; Greenland. 
OP-2043 
environmental geology OF 94-0086 
geophysical surveys OF 93-0265; OP-491 
natural gasP 1570 
Quaternary, Arctic Coastal Plain B 2068 
structural geology B 2068 

Arctic Sea see Arctic Ocean 
Ardeche France see Largentiere France 
areal geology see bibliography; guidebook; maps 
Arena I 

geologic hazards B 2047 
arenite see also quartz arenite. 

Virginia, mineralogy OP-17 48 
Arequipa Peru 

metal ores C 11 03-A 
Argana Basin 

Mesozoic OF 93-0680 
Argentina 

coal OF 93-0239 
metal ores C 1103-A; OP-217 
stratigraphy 

Chubut Argentina OP-1 078 
Salta Argentina OP-1824 

Vertebrata OP-1 081 
argillite 

Canada, stratigraphy OP-577 
Nevada, stratigraphy OP-1059 
United States, stratigraphy OP-577 

argUiization 
Colorado, hydrology OF 94-0144 
Washington GQ-1682 

Argo Tunnel 
environmental geology OP-1929 
metal ores C 1097 
pollution C 1097 

argon 
Ar-40, Guatemala OP-194 
Ar-40/Ar-39 

OP-584 
Alabama OP-1358 
AlaskaOP-139; OP-1692 
CaliforniaOP-613; OP-1809; OP-1933 
Chile OP-562; OP-598 
Colorado OP-1520 
Hawaii OP-1322 
Idaho OP-2030 
Marshall Islands OP-501 
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Micronesia OP-501 
MontanaOP-1248 
Nevada OP-1093; OP-1170; OP-1250; OP-

1802; OP-2028 
New York OP-1311 
Pacific Ocean OP-525; OP-708; OP-709; 

OP-960; OP-1812 
Pennsylvania OP-2046 
Rocky Mountains OP-1380 
Russian Federation OP-1209 
Solomon Islands OP-526 
Utah OP-1802; OP-2030 
Vermont OP-1002 
Washington OP-1082; OP-1402 
Western Interior OP-1774 

Nevada, geochronology OP-561 
New Mexico, lead-zinc deposits OP-1 063 
United Kingdom, geochemistry OP-1472 
United States, geochemistry OP-1472 
Utah, geochronology OP-561 

argon-argon see Ar/Ar 
Argos 

geophysical surveys B 2047 
Arias intensity 

earthquakes OF 93-0556 
engineering geology OF 94-0248 

Arid Lands Ecology Reserve 
hydrology WR193-4081 

Ariel Satellite 
North SeaOP-162 

Arizona see also Brushy Basin Shale Member; 
Chinle Formation; Colorado River; Colorado 
River basin; Esplanade Sandstone Member; Four 
Comers; Grand Canyon; Kaibab Formation; 
Lake Mead; Moenkopi Formation; Mohave 
Mountains; Morrison Formation; Petrified For
est Member; Redwall Limestone; Rio Puerco; 
Salt Wash Sandstone Member; San Juan Basin; 
Sonoran Desert; Supai Formation; Westwater 
Canyon Sandstone Member. 
Apache County Arizona OF 94-0052 
areal geology 

Cochise County Arizona OF 93-0617 
Greenlee County Arizona C 1103-A 
La Paz County Arizona B 2053; OF 94-0246 
Mohave County Arizona B 2053 

Coconino County Arizona OF 94-0052 
copper ores 

C 11 03-A; C 11 03-B 
Pima County Arizona C 1103-B 

Cretaceous OP-900 
crust OP-1925 
economic geology 

C 1098; C 1103-B; OF 93-0532 
Cochise County Arizona C 11 03-A; C 1103-

B 
Graham County Arizona C 1103 -A 
Pima County Arizona C 1103-A; C 1103-B 
Santa Cruz County Arizona C 1103-A; 

C 1103-B 
engineering geology, Maricopa County Arizona 

WR193-4169 
faults 

OP-1039; OP-1665; OP-1954. 
Gila County Arizona C 1103-A 
Mogollon Plateau C 11 03-A 
Pinal County Arizona C 1103-A 
Tucson Arizona C 1103-A 

geochemistry 
C 1103-A; OF 93-0680; OP-1102; OP-

2052 
Cochise County Arizona B 2021-D 

Gila County Arizona OP-341 
La Paz Coooty Arizona B 2053 
Mohave County Arizona B 2053 

geologic hazards OP-2020 
geomorphology 

Cochise County Arizona OF 94-0232; OP-
653 

Coconino County Arizona OF 93-0517; 
OF 93-0553; OF 94-0411 

Maricopa County Arizona OP-888 
Pima County Arizona OF 93-0041 

geophysical surveys 
Cochise County Arizona OF 91-0273 
Coconino County Arizona OF 94-0138 
Yavapai County Arizona OF 94-0138 
Yuma Arizona OF 93-0701 

gold ores 
Cochise County Arizona C 1103-B 
Santa Cruz County Arizona C 1103-B 

ground water 
Apache County Arizona OP-354 
Coconino County Arizona WRl 93-4226; 

OP-339 
Maricopa County Arizona W 1779-P 
Mohave County Arizona OP-339 
Navajo County Arizona WR193-4226 
Phoenix Arizona WRI 94-4063 
Pima County Arizona WRl 93-4196 
Pinal County Arizona WR193-4196; OF 94-

0064 
Santa Cruz County Arizona WRl 93-4196 

guidebook C 11 03-B 
hydrogeology 

OF 93-0165; OP-818 
Apache County Arizona WR193-4111 
Coconino County Arizona WRl 93-4111 
Gila County Arizona WRl 93-4212 
Navajo County Arizona WRl 93-4111 

hydrology 
WRl 93-4018; OF 93-0419 
Apache County Arizona OF 94-0043 
Coconino County Arizona WRl 93-4034; 

OF 93-0174 
Gila County Arizona WR193-4102 
La Paz County Arizona WR193-4014 
Maricopa County Arizona WR193-4102 
Mohave County Arizona WRI 93-4034; 

OF 93-0174 
Pima County Arizona WRl 92-4065 
Yavapai County Arizona WR193-4102 

ichnofossils 
Apache County Arizona OP-1396 
Petrified Forest National Park OP-1396 

Jurassic 
OP-1773 

La Paz County Arizona C 1103-B 
Pima County Arizona C 1103-B 

lava OP-1264 
magmas OP-1103; OP-1939 
manganese ores OP-1552 
mantle OP-67 
maps 

OP-1178 
Cochise County Arizona OF 93-0590-A; 

OF 93-0590-B; GQ-1696; GQ-1708; 
GQ-1733; GQ-1743 

Coconino County Arizona GQ-1735 
LaPaz County ArizonaGQ-1718; GQ-1719 
Maricopa County Arizona OF 94-0153 
Mohave County Arizona OF 93-0565; 

OF 93-0566; OF 93-0587; OF 93-0588; 
OF 93-0682; OF 93-0717; OF 94-0243; 

OF 94-0244; OF 94-0449; GQ-1709; 
GQ-1711; GQ-1718; GQ-1719; GQ-
1720; I-2296 

Tucson Mountains I-2205 
Yavapai County Arizona OF 94-0153 
Yuma County Arizonai-2138 

metal ores 
C 1103-A 

Cochise County Arizona C 1103-A 
Coconino County Arizona C 1103-A; 

OF93-0619 
Graham County ArizonaC 1103-A 
Mohave County Arizona C 11 03-A; OF 93-

0619 
Pima County Arizona C 1103-A; C 1103-B 
Rincon Mountains C 1103-B 
San Manuel Arizona C 11 03-B 
Santa Cruz County Arizona C 1103-A 
Santa Rita Mountains C 1103-B; OF 93-

0392 
Yavapai County Arizona C 11 03-A 

mineral resources 
C 1103-A 

Cochise County Arizona C 1103-A 
Graham County Arizona C 1103-A 
Greenlee County Arizona C 1103-A 
Pima County Arizona C 1103-A 
Santa Cruz County Arizona C 1103-A 

Miocene 
La Paz County Arizona B 2053 
Mohave County Arizona B 2053 

Navajo County Arizona OF 94-0052 
neotectonics 

Cochise County Arizona C 11 03-A 
Graham County ArizonaC 1103-A 
Pima County Arizona C 1103-A 
Pinal County Arizona C 1103-A 
Santa Cruz County Arizona C 1103-A 

petroleum OF 93-0596-C 
petrology 

OP-1914; OP-2053 
Cochise County ArizonaC 1103-A; C 1103-

B 
Mohave County Arizona P 1541 
Pima County Arizona C 1103-B 
Santa Cruz County Arizona C 1103-B 
Tonto Basin OP-2059 

Pliocene OF 94-0023 
pollution 

OP-861 
Gila County Arizona OP-1595 

sedimentary petrology, Petrified Forest Na
tionalPark OP-1007 

stratigraphy 
OP-1380 

Gila County Arizona C 1103-A 
La Paz County Arizona B 2053 
Mohave County Arizona B 2053 
Pinal County ArizonaC 1103-A 
Yuma County Arizona B 2053 

structuralgeologyOP-734;0P-1182;0P-1229; 
OP-1371; OP-1673; OP-1986 

tectonics OP-552; OP-735; OP-1014 
tectonophysics OP-1766 
Tertiary 

B2053 
Coconino County Arizona B 2053 
La Paz County Arizona B 2053 
Maricopa County Arizona B 2053 
Mohave County Arizona B 2053 
Yuma County Arizona B 2053 

uranium ores C 1103-A 



volcanism 
C 1103-A 

Tucson Mountains C 1103-B 
Arkansas see also Arkansas Novaculite; Arkansas 

River; Arkoma Basin; Mississippi Embayment; 
Mississippi River, New Madrid region; Ouachita 
Belt; Ozark Mountains; Reelfoot Rift; 
Smackover Formation; White River. 
OF94-0052 
deformation, Mississippi County Arkansas OP-

1965 
economic geology C 1103-A 
environmental geology OF 93-0292-F 
faults 

OP-2001 
Crittenden County Arkansas OP-1197 

geologic hazards 
Mississippi County Arkansas OF 94-0179-L 
Poinsett County Arkansas OF 94-0179-T 
Pulaski County Arkansas OF 94-0179-T 

geophysical surveys 
Crittenden County Arkansas OF 93-0680 
Mississippi County Arkansas OP-1893 

ground water 
WRI 92-4121; WRI 93-4070; WRI 93-

4104; OP-870 
Chicot County Arkansas OF 93-0494; OP-

1466 
Lee County Arkansas OF 93-0469 
Lincoln County Arkansas OF 93-0470 
Lonoke County Arkansas OF 93-0471 
Miller County Arkansas OF 93-0472 
Mississippi County Arkansas OF 93-0473 
Monroe County Arkansas OF 93-0474 
Phillips County Arkansas OF 93-0475 
Poinsett County Arkansas OF 93-0487 
Prairie County Arkansas OF 93-0488 
Randolph County Arkansas OF 93-0489 
Saint Francis County Arkansas OF 93-0490 
White County Arkansas OF 93-0491 

hydrogeology 
WRI 92-4106; OF 93-0635; OF 93-0636 
Conway County Arkansas OF 93-0637 
Crawford County Arkansas OF 93-0637 
Crittenden County Arkansas OF 93-0426 
Faulkner County Arkansas OF 93-0637 
Franklin County Arkansas OF 93-0637 
Jefferson County Arkansas OF 93-0460 
Johnson County Arkansas OF 93-0637 
Lafayette County Arkansas OF 93-0468 
Lawrence County Arkansas OF 93-0461 
Logan County Arkansas OF 93-0637 
Perry County Arkansas OF 93-0637 
Pope County Arkansas OF 93-0637 
Pulaski County Arkansas OF 93-0633 
Scott County Arkansas OF 93-0637 
Sebastian County Arkansas OF 93-0637 
Woodruff County Arkansas OF 93-0634 
Yell County Arkansas OF 93-0637 

hydrology 
OF94-0052 
Pulaski County Arkansas WRI 93-4218 

metal ores, Hot Spring County Arkansas OF 92-
0288 

Pennsylvanian OP-1616 
petroleum OF 93-0596-G; OF 93-0596-H 
pollution OF 93-0292-F; OP-1404 
Quaternary 

OP-1839 
Crittenden County Arkansas OF 94-0208 
Cross County Arkansas OF 94-0208 
Phillips County Arkansas OF 94-0208 

stratigraphy, Howard County Arkansas OP-443 
structural geology 

P 1538-A-C 
Crittenden County Arkansas OP-1512 

Arkansas Novaculite 
metal ores OP-237 

Arkansas River 
engineering geology OF 94-0052 
ground water P 1414-D 
pollution C 1103-A 

Arkansas River valley 
environmental geology C 11 03-A; OF 93-0534 
geochemistry OF 94-0408; OP-1 008 
metal ores C 1103-A 
pollution W 2381-C; OP-2069 

Arkoma Basin see also Spiro Sandstone. 
energy sources OP-1453 
natural gasP 1570; OF 94-0024 

Armenia 
coal OF 93-0681 
earthquakes OP-595 

Arnold Air Force Base 
ground water WRl 93-4059 

aromatic hydrocarbons see also biomarkers; 
polycyclic aromatic hydrocarbons; toluene. 
geochemistry OF 94-0062 
pollution OP-512 

arroyos 
Mexico, stratigraphy OP-1957 

arsenic 
Alaska, metal ores C 1103-A 
Arizona, geochemistry C 1103-A 
Colorado 

environmental geology OP-1929 
pollution OP-1786 

Georgia, hydrogeology OP-1167 
Idaho, ground water WRI 93-4091 
Missouri, pollution OF 93-0362 
Nevada 

environmental geology WRI 93-4072 
gold ores OF 94-0135; OP-2 
metal ores C 1103-A 

pollution OF 93-0679; OP-599 
South Dakota, hydrology OP-118 

Artemisia 
Nevada, gold ores C 1103-A 

Artesia Group 
sedimentary petrology 0 P-1222 

artesian waters 
New York, geomorphology OP-1513 
Ohio, geologic hazards B 2059-D 

Arthropoda see also Mandibulata. 
Brachyura, California OP-907 
CrustaceaOP-333 
Newfoundland OP-935 
Ophiomorpha, Egypt OP-1395 

arthropods see crustaceans; insects; trilobites 
Articulata see Rhynchonellida 
artifacts 

Alaska, gold ores OP-940 
China, gold ores OP-940 

artificial recharge 
California, ground waterOP-542; OP-1547 
New York, pollution WRI 91-4118 

Artillery Mountains 
Tertiary B 2053 

Artillery Peak Quadrangle 
Tertiary B 2053 

artinite OP-1120 
As see arsenic 
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Asay Bench Quadrangle 
maps OF 94-0010 

asbestos 
California, environmental geology P 1553-C 
environmental geology OP-755; OP-826 

Ascension Canyon 
oceanography OP-305 

Ascension Island 
geochemistry OP-1472 

ash 
Indonesia, geochemistry OP-626 
Massachusetts, sedimentary petrology OP-

1291; OP-1615 
Rhode Island, sedimentary petrology OP-1291; 

OP-1615 
ash clouds 

Alaska 
geologic hazards B 2047 
geophysical surveys B 2047 
petrology B 2047 

Australia 
environmental geology B 2047 
geologic hazards B 2047 

Canada, geologic hazards B 2047 
Costa Rica, geologic hazards B 2047 
geologic hazards B 2047 
geophysical surveys B 2047 
Indonesia, geologic hazards B 2047 
Italy, geologic hazards B 2047 
Japan, geologic hazards B 2047 
Oceania, geophysical surveys B 2047 
Philippine Islands, geologic hazards B 2047 
Russian Federation, geologic hazards B 2047 
sedimentation B 2047 
Washington, geologic hazards B 2047 

ash falls 
Alaska 

earthquakes EV 
geologic hazards B 2047 

Arizona, geomorphology OF 94-0232 
Australia, earthquakes EV 
geologic hazards B 2047; OF 93-0518 
Japan, geophysics B 2047 
New Zealand, petrology B 2047 
Oregon, earthquakes EV 
Russian Federation, geologic hazards OF 93-

0569 
ash flows 

Basin and Range Province, gold ores OP-770 
Colombia, Holocene OP-1015 
Nevada 

OF 94-0193 
faults OP-1737 
petrology OP-789 

Ash Meadows Springs 
springs OF 92-0650 

ash-flow tuff 
Arizona 

C 1103-A; C 1103-B 
stratigraphy C 1103-A 
Tertiary B 2053 

California OF 94-0193 
Idaho, Miocene B 2091; OP-1100 
Nevada 

OF 94-0151; OF 94-0193; OP-789; OP-
1093; OP-1886 
ground water WRI 92-4016 

Texas, Oligocene OP-343 
Ashtabula Till 

Quaternary OF 94-0200; OP-1956 
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Asia see also Arabian Peninsula; Central Asia; 
Commonwealth of Independent States; Far East; 
Indian Peninsula; Kyrgyzstan; Middle East; 
Tadzhikistan; Turkmenia; Uzbekistan. 
areal geology, Lake Baikal OP-471 
consetvation, Lake Baikal YR 
crust, Baikal rift zone OP-982 
engineering geology, Tien Shan OP-546 
geochemistry, Siberia OP-1447 
geochronology 

Norilsk Russian Federation OP-1209 
SiberiaOP-1209 

geologic hazards 
Avacha B 2047 
Kamchatka Peninsula OF 93-0569 
Karymskaya Sopka B 2047 
Klyuchevskaya Sopka B 2047 
Kuril Islands B 2047 
Sheveluch OF 93-0569 

geophysical sutveys 
Kamchatka Russian Federation B 2047 
Kuril Islands B 2047 

maps 
Chukchi Peninsula OF 92-0020-H 
Koryak Range OF 92-0020-H 
Russian Far East OF 92-0020-H 
Tamdytau I-2386 

metal ores 
Norilsk region OP-167; OP-928; OP-973 
Norilsk Russian Federation OP-929 
Siberia OP-929 

oceanography, Siberia OP-727 
plate tectonics, Kamchatka Peninsula OP-279 
platinum ores, Norilsk region OP-977 
Quaternary 

Lake Baikal OP-151; OP-651; OP-667; OP-
840; OP-1176; OP-1409 

Siberia OP-667; OP-840; OP-1176; OP-
1409 

sedimentary petrology 
LakeBaikalOP-174; OP-1175 
SiberiaOP-174 

stratigraphy 
OP-1443 

Lake Baikal OP-384 
structural geology 

Baikal rift zone OP-985; OP-1540 
Lake Baikal OP-985; OP-1541; OP-2022 

tectonophysics 
Baikal rift zone OP-1454 
Kamchatka Peninsula OP-280 
Karatau Range OP-1183 

Asia Minor see Turkey 
Aso 

earthquakes OP-1546 
Aspen Grove Landslide 

geomorphology B 1842-F 
asphalt 

Oklahoma, geochemistry OP-231 
Aspolsland 

engineering geology OF 94-0001 
Assateague Island 

marine installations OF 93-0381 
Association of Engineering Geologists 

engineering geology OP-833 
associations 

engineering geology OP-833 
geologic hazards B 2047 
Georgia, geochemistry W 2373 
hydrogeology OF 93-0410 
Japan 

earthquakes OF 93-0542 

geophysical sUtveys OF 93-0542 
asteroids OP-64; OP-1530; OP-1585; OP-1903; 

OP-1904; OP-1905; OP-2050 
asthenosphere 

California, seismology OP-1427 
Colorado, petrology OP-1981 
Idaho, tectonophysics OP-660 
New Mexico, petrology OP-1981 
North Carolina, structural geology OP-1556 
Puerto Rico, tectonophysics OP-1171 
Rocky Mountains, tectonophysics OP-1938 
Russian Federation 

geochemistry OP-1447 
tectonophysics OP-1454 

Astoria Fan 
oceanography OP-620 

Astrorhizldae OP-682 
Asturias Spain 

Invertebrata OP-646 
Asuka Meteorite OP-584 
Atabapo Quadrangle 

maps MF-2240 
Atacama Chile 

Miocene OP-562 
ATC-20 

engineering geology P 1553-A 
Atchafalaya Bay 

engineering geology OF 93-0381 
Athens Dome 

geochronology OP-1 001 
structural geology OP-714 

Atigun Syncline 
stratigraphy B 2068 

Atlanta Georgia 
pollution OF 94-0099 

Atlantic Coastal Plain see also Chesapeake Bay; 
Delaware; Florida; Georgia; Maryland; Massa
chusetts; Middendorf Fonnation; New Jersey; 
New York Bight; North Carolina; Salisbury Em
bayment; Snuggedy Swamp; South Carolina; 
Virginia. 
areal geology OF 94-0211; OP-1243 
Cretaceous MF-2273 
engineering geology OF 93-0381 
environmental geology OP-178; OP-298 
geochemistry W 2373 
geologic hazards OF 94-0179-Q; OP-313 
geomorphology OF 93-0381; OP-433 
ground water 

W 2421; WRI 90-4180; WRI 91-4081; 
WRI 92-4166; WRI 93-4049; WRI 93-
4061; WRI 93-4159; WRI 94-4016; OF 92-
0631; OF 93-0093; OF 94-0033; 
OF94-0058; OP-193; OP-209; OP-736; OP-
1125; OP-1263; OP-1667 
Central Atlantic Coastal Plain P 1404-K; 

OF93-0484 
hydrogeology WRI 93-4044; WRI 93-4051; 

WRI 93-4055; OP-1167 
hydrology W 2408-A; WRI 93-4079; OF 93-

0078; OF 94-0027 
natural gas OF 94-0211 
oceanography OP-686 
petroleum OF 94-0211 
Pliocene OP-1141 
pollution WRI 93-4176; OF 94-0050 
sedimentary petrology OP-586 
stratigraphy OF 93-0581 
tectonophysics OP-603 

Atlantic Ocean see also North Atlantic. 
changes of level OF 93-0381 

continental shelf OP-695 
economic geology OP-308 
engineering geology, Gulf of Maine OP-402 
environmental geology YR; OF 93-0720 
geochemistry 

OP-1472 
Barbados Ridge OP-970 

geomorphology OF 93-0381 
geophysical sutveys 

OP-535 
Atlantis II OP-658 
North Atlantic Ridge DDS-0013 

glacial geology, Gulf of Maine OF 93-0618 
heat flow 

Baltimore Canyon Trough OP-790 
Georges Bank basin OP-790 

intrusions, Mid-Atlantic Ridge OP-987 
marine geology OF 94-0001 
natural gas, Blake-Bahama Outer Ridge 

P 1570; OP-472 
Neogene, Great Bahama Bank OP-1260 
ocean circulation, Gulf of Maine OP-1912 
ocean floors 

OF 94-0152; OF 94-0409; OP-143 
Blake Plateau OF 93-0724 
Georges Bank OP-1998 
Gulf of Maine OP-1998 
Hatteras abyssal plain OP-1873 

oceanography 
OF 94-0052; OP-644; OP-687; OP-1237; 

OP-1792 
Angola Basin OP-688 
Baltimore Canyon Trough OP-686 
Blake Plateau OP-1797 
Gulf of Maine 1-2329 
Gulf Stream OP-1797 
Hatteras abyssal plain OP-1797 
Madeira abyssal plain OP-543 

petroleum, Blake-Bahama Outer Ridge OP-489 
Pliocene 

OF94-0023 
Cape Verde Atlantic OF 94-0023 
Labrador Sea OF 94-0023 

pollution, Georges Bank OP-615 
Quaternary 1-1970-A; OP-675; OP-1177 
salt tectonics OP-183 
stratigraphy 

MF-2251; OP-299; OP-689; OP-1804 
Baltimore Canyon Trough OP-794 
Georges Bank OP-696; OP-697 
Georges Bank basin OP-794; OP-1799 
Great Bahama Bank OP-496; OP-1526 

tectonophysics 
OP-385; OP-1437 

Puerto Rico Trench OP-1171 
Atlantic Ocean Islands see also Canary Islands. 

geochemistry, Ascension Island OP-1472 
plate tectonics, Saint Helena OP-17 47 

Atlantic region 
natural gas P 1570 
oceanography OP-687; OP-688 
Pliocene OF 94-0023 

Atlantic-type margins see passive margins 
Atlantisll 

geophysical sUtveys OP-658 
Atlantis D fracture zone 

plate tectonics OP-1230 
atmosphere see also aerosols; atmospheric pre

cipitation; degassing; greenhouse effect; pale
oatmosphere; sulfur dioxide. 
OF 94-0001; OP-1120 
Alaska 



geologic hazards B 2047 
petrology B 2047 

Basin and Range Province, Quaternary OP-915 
C.anada, geologic hazards B 2047 
geologic hazards B 2047 
geophysical suJVeys B 2047 
Great Basin. Quaternary OP-915 
Hawaii, environmental geology OF 93-0680 
Indonesia, geologic hazards B 2047 
Japan, geophysics B 2047 
Nevada, ground water OP-2025 
Russian Federation, geologic hazards B 2047 
sedimentation B 2047 
Washington, geologic hazards B 2047 
Wisconsin, environmental geology OP-463 

atmospheric precipitation see also acid rain. 
Alaska 

geochemistry OP-351 
hydrology WRI 93-4018; OP-350 

Australasia, Pleistocene OP-260 
California 

hydrogeology WRI 93-4043; OP-573 
Quaternary OF 93-0683 

C.anada, hydrology WRI 93-4179 
Colorado 

hydrogeology OP-1126 
hydrology WRI 92-4096; WRI 93-4018; 

OF 93-0354; OP-550 
East Pacific Ocean Islands, geochemistry OP-

349 
Europe, Pleistocene OP-260 
Georgia, ground water OF 94-0118 
Great Lakes, geochemistry OP-277 
Greenland, geochemistry OP-351 
ground water OP-278 
Hawaii, hydrogeology OP-799 
hydrogeology B 1926; OP-582 
hydrology WRI 92-4101; WRI 93-4018; 

OF 89-0245 
Idaho, hydrogeology B 2067 
Maine, geologic hazards W 2424 
Midwest, ground water P 1414-D 
Minnesota, fluvial features OF 93-0164 
Mississippi Valley, hydrology C 1120-B 
Nebraska, ground water OP-851 
Nevada 

hydrogeology WRI 93-4043; OF 93-0651; 
OP-632 

hydrology OF 93-0438 
New York, hydrogeology OF 93-0370 
North Dakota, soils W 2389 
Peru, Holocene OP-748 
Polynesia, geochemistry OP-349 
Quaternary OP-528 
Texas, hydrogeology WRI 93-4112 
United States, hydrology WRI 93-4179 
Utah, hydrogeology OP-573 
Washington 

geologic hazards OF 93-0631 
hydrology WRI 93-4132; OF 93-0640 

Wisconsin, hydrogeology WRI 93-4139 
Wyoming, hydrogeology B 2067 

Atoka Formation OP-1416 
atolls 

ground waterOP-914 
Kiribati, geomorphology OF 93-0381 
Marshall Islands, volcanism OP-501 
Micronesia, volcanism OP-501 

atomic absorption 
geochemistry OF 93-0416; OF 93-0664 

atrazine 
Great Plains, pollution W 2413 

atmospheric precipitation • back-arc basins 213 

Iowa 
environmental geology OP-845 
hydrogeology OF 94-0056 
hydrology WRI 93-4099 
pollution OP-844; OP-1228 

Kansas, pollution W 2381-C 
Midwest, pollution OF 93-0457; OP-109 
Minnesota, hydrogeology OP-458 
Nebraska, pollution OF 94-0100 
North Dakota, hydrogeology OP-458 
Pennsylvania, pollution WRI 93-4172; OP-

1432 
pollution OP-1226 

attapulgite see palygorskite 
attenuation 

Alaska, geophysical suJVeys OP-1217 
California 

crust OP-224 
earthquakes OP-252 
engineering geology OP-1876 
seismology OP-282; OP-507; OP-1326 
soil mechanics P 1551-A 

earthquakes OP-79; OP-1843 
Iceland, Quaternary OP-391 
Nevada, structural geology OP-1760 
New Hampshire, fractures OP-1352 
United States. Quaternary OP-391 

attenuation faults 
Nevada, tectonics OF 94-0439 

Atwell Gulch Member 
stratigraphy OP-1490 

Au see gold 
Aucilla River 

hydrology WRI 93-4033 
audiomagnetotelluric methods 

Arizona 
OF 91-0273 

mineral resources C 1103-A 
New Mexico, metal ores C 1103-A 

augen gneiss 
Arizona, faults OP-65 
California, faults OP-65 

Augusta fault zone 
structural geology OP-524 

Augustine 
geologic hazards YR; B 2047 
metal ores OP-1787 

Australasia see also Australia; New Zealand; 
Papua New Guinea. 
petroleum C 1096 

Australia see also New South Wales Australia; 
Northern Territory Australia; Queensland Aus
tralia; South Australia; Victoria Australia; West
em Australia. 
earthquakes EV 
environmental geology B 2047 
geologic hazards B 2047; OP-1198 
meteor craters OP-1 009 
stratigraphy OP-1675 
structural geology, Carpentaria Basin OP-1261 

Austria 
Invertebrata 

Carinthia Austria OP-969 
South Austrian Alps OP-969 

metal ores OP-1921 
automatic cartography see digital cartography 
automounting daemon program OF 94-0052 
AUTO REG 

engineering geology WRI 93-4018 
Avacha 

geologic hazards B 2047 

A V ADS OF 94-0052 
avalanches 

Alaska 
OP-678 
geologic hazards WRI 93-4078 

California OP-1984 
Colombia OP-678 
Georgian Republic, earthquakes OP-403 
Washington OP-678 

Avalon Terrane 
structural geology OP-2047 
tectonics OP-1413 

Avawatz Formation 
Neogene B 2053 

Avawatz Mountains 
Neogene B 2053 

AVHRR 
environmental geology OF 94-0401; OP-466 
geophysical suiVeys B 2047 

aviation safety 
Alaska 

earthquakes EV 
geologic hazards YR; B 2047 
geophysical sUJVeys B 2047 

Australia 
earthquakes EV 
environmental geology B 2047 
geologic hazards B 2047 

Costa Rica, geologic hazards B 2047 
geologic hazards B 2047 
geophysical suiVeys B 2047 
Guatemala, geologic hazards B 2047 
Indonesia, geologic hazards B 2047 
Italy, geologic hazards B 2047 
Japan 

geologic hazards B 2047 
geophysics B 2047 

Oregon, earthquakes EV 
Philippine Islands, geologic hazards YR; 

B2047 
Russian Federation, geologic hazards B 2047 
Washington. geologic hazards B 2047 

AVIRIS 
economic geology C 1103-A 
environmental geology C 1103-A 
metal ores C 1103-A 

A von Park Limestone 
ground waterOP-952 

axes, fold see fold axes 
Ayacucho Peru 

copper ores OF 94-0182-A; OF 94-0182-B; 
OF 94-0182-C 

Aycross Formation 
VertebrataOP-364 

Aylett Quadrangle 
sedimentary petrology OP-586 

Azerbaidzhan 
natural gas OF 93-0316 

Aztec Wash Pluton 
magmas OP-1282 

B see boron 
B·ll 

B 

ground water WRI 94-4063 
Ba see barium 
back-arc basins 

Idaho, tectonophysics OP-660 
Nevada, faults OP-981 
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backscattering 
Alaska, metamorphic rocks OP-1983 
North Carolina, ocean floors OP-1873 

Bacons Castle Formation 
sedimentary petrology OP-586 

bacteria 
Alaska, gold ores OP-940 
Canada, sedimentary petrology OP-1940 
China, gold ores OP-940 
Colorado 

environmental geology OP-891 
geochemistry OP-1877 
metal ores OP-1654 

geochemistry OP-910 
ground waterOP-331 
Idaho, hydrogeology OF 94-0076 
Maryland, ground water OP-1145 
Massachusetts 

environmental geology OP-1765 
pollution OP-887; OP-1391 

natural gas OP-733 
Ohio, pollution WRI 93-4083 
South Carolina, ground water OP-1145 
Tennessee, hydrogeology OF 90-0394 
United States, sedimentary petrology OP-1940 

bacteriform morphology 
Alaska, gold ores OP-940 
China, gold ores OP-940 

Baculites 
Western Interior B 2073 

badlands 
Idaho, non-metal deposits OP-810 

Baftin Bay 
Pliocene OF 94-0023 I 

Baftin Island 
Quaternary OP-141 

Bahama Platform see Blake Plateau 
Bahamas 

Quaternary OP-1764 
stratigraphy OP-496 

Baid al Jimalah Deposit 
tungsten ores OP-429 

Baikal (Lake) see Lake Baikal 
Baikal rift zone 

crust OP-982 
structural geology OP-985; OP-1540 
tectonophysics OP-1454 

Baird Group 
BrachiopodaOP-77 

Baja California see also Alisitos Formation. 
Paleogene OP-1926 
petrology OP-1214 
plate tectonics OP-398 

Baja California Mexico see also Cerro Prieto. 
economic geology C 1098 
geophysical swveys OF 93-0564 
mineral resources C 1103-A 

Baja California Sur Mexico see also Vizcaino 
Peninsula. 
mineral resources C 1103-A 

Baker Terrane 
stratigraphy OP-1 058 

Bakken Formation 
energy sources OP-706; OP-707 

BALANCE 
hydrogeology WRI 93-4018 

Balcom Canyon 
Quaternary OF 93-0386 

Bald Butte Fault 
areal geology B 2045 

Baldwin Gneiss 
petrology OP-1022 

Balearic Islands 
petroleum OF 94-0166 

Balkan Peninsula 
pollution OP-1757 

balls, coal see coal balls 
Balsam Lake 

hydrology WRI 91-4125 
Baltic region see Lithuania 
Baltic Sea 

engineering geology OF 94-0001 
geomorphology OF 93-0381 

Baltic Shield 
petrology OF 94-0145 

Baltimore Canyon Trough 
heat flow OP-790 
oceanography OP-686 
stratigraphy OP-794 

Baluchistan Pakistan 
Eocene MF-2263-A; MF-2263-B; MF-2263-C; 

MF-2263-D; MF-2263-E 
sedimentation OF 93-0680 
structural geology OP-1630 

Banda Sea 
Invertebrata OP-18 

BantJFormation OP-788 
Bangladesh see Bengal; Indian Plate 
banks 

Mississippi, highways WRI 93-4131 
oceanography OF 93-0381 

Banning Fault 
faults OP-1475 

Bannock Peak Limestone 
stratigraphy B 2088 

Bara Formation 
energy sources OF 93-0523 
stratigraphy OP-1 097 

Barba 
geologic hazards B 2047 

Barbados 
plate tectonics OP-925 

Barbados Ridge 
geochemistry OP-970 

barite 
Alaska, geochemistry OP-1707 
Colorado, geochemistry OP-1877 
Nevada, metal ores OP-1457 
Newfoundland, geochemistry OP-801 
Quebec, geochemistry OP-801 
South Carolina, metal ores OP-19 
United States, geochemistry OP-801 

barite deposits 
OF94-0174 
Appalachians OP-1878 
Greenland OP-1315 
Nevada OF 93-0560-D 
Pacific Ocean OP-978 
South C.arolinaOP-1315 
United Kingdom OP-1315 

Barite Hill Deposit 
gold ores OP-142 
metal ores OP-19 
non-metal deposits OP-1315 

barium 
Alaska, geochemistry OP-351 
geochemistry OF 93-0393-A; OF 93-0393-B,C 
Greenland 

geochemistry OP-351 
non-metal deposits OP-1315 

Newfoundland, geochemistry OP-801 
Quebec, geochemistry OP-801 
South Carolina, non-metal deposits OP-1315 
United Kingdom, non-metal deposits OP-1315 
United States, geochemistry OP-801 

Barlow Pass Volcanics 
structural geology OP-878 

Barnard Volcanics 
geochronology OP-1001 

Barnegat Inlet 
heavy minerals OP-1996 

Barnwell Formation 
geomorphology OP-1582 

Barnwell Quadrangle 
maps OF 94-0181 

barometry, geologic see geologic barometry 
Barre Granite 

crystalline rocks OP-1701 
Barremian 

California OP-2002 
barrier bars see longshore bars 
barrier beaches 

Atlantic Ocean OF 93-0381 
Maine OF 93-0381 
New South Wales Australia OF 93-0381 
Newfoundland OF 93-0381 
North Carolina OF 93-0381 
Nova Scotia OF 93-0381 

barrier islands 
Alaska, ecology C 1075 
Atlantic Coastal Plain, changes of level OF 93-

0381 
Atlantic Ocean, geomorphology OF 93-0381 
geomorphology OF 93-0381 
Germany 

geomorphology OF 93-0381 
shore features OF 93-0381 

Italy, geomorphology OF 93-0381 
Louisiana, geomorphology OP-184; OP-549 
Maryland, marine installations OF 93-0381 
New Zealand, geomorphology OF 93-0381 
North Carolina, changes oflevel OF 93-0381 
Taiwan, geomorphology OF 93-0381 

Barrow Alaska 
environmental geology OF 94-0322 

bars see also coastlines; longshore bars; point 
bars. 
Arizona 

geomorphology OP-1662 
hydrology WRI 93-4034 

geomorphology OF 93-0381 
Great Lakes, hydrogeology OP-1306 
hydrology OP-622 
North Carolina, geomorphology OF 93-0381 
sedimentary petrology OP-1931 

Barstow California 
geophysical swveys OF 94-0202 
maps OF 93-0568 
tectonics OP-893; OP-1187 

basaltic domes see shield volcanoes 
basalts see also alkali basalts; flood basalts; lava; 

mid-ocean ridge basalts; ocean-island basalts; 
olivine tholeiite; shoshonite; tholeiite; tholeiitic 
basalt. 
OP-173; OP-584; OP-1130; OP-1599 
Arizona 

geomorphology OP-1 049 
stratigraphyOP-1610 

California 
OP-1284; OP-1701; OP-1988 

Cenozoic B 2053 



Tertiary B 2053; OP-613 
tllina, VertebrataOP-1831 
Colombia, Holocene OP-1015 
Germany OP-1701 
Hawaii 

OP-129 
geochemistry OP-420 
ground water OP-2008 
Quaternary OP-590 

Idaho 
OP-999 

ground waterOP-1697 
Indonesia OP-627 
Mexico OP-1123 
Nevada 

faults OP-981 
geochronology OP-561 
structural geology OP-1340 

Oregon, structural geology OP-1340 
Pacific Ocean 

OP-738 
marine geology OP-866 
metal ores OP-978 

Philippine Islands 
OP-1763; OP-1855 

geochemistry OP-607 
Rocky Mountains, tectonophysics OP-1938 
Russian Federation OP-1701 
Utah 

geochronology OP-561 
metal ores OP-1204 

Vermont, metal ores OP-1922 
Washington 

OP-627 
Quaternary OP-347 

basanite OP-1455 
basculating faults see wrench faults 
base mapping OF 94-0284 
base metals see also copper ores; lead ores; zinc 

ores. 
Alaska B 2068 
Bolivia OP-35 
Colorado 

OP-1298; OP-1299; OP-1578; OP-1654 
pollution C 1103-A 

Italy, metasomatism OP-974 
Pacific Ocean, petrology OP-738 
South Carolina OP-19 
Spain OP-768 

basement tectonics 
C.anadian Shield OP-247 
Great Lakes OP-247 
Montana OF 94-0147 
Russian Federation, sedimentary petrology OP-

1175 
BASIC 

OP-462 
geochronology OF 93-0531 
geophysical surveys OF 94-0136 
hydrology WRI 93-4042 
Utah, geologic hazards OF 92-0358 

Basin and Arches region 
ground water WRI 93-4050; OF 93-0627; OP-

1107 
sedimentary petrology OP-1135 

Basin and Range Province see also Arizona; 
Great Basin; Idaho; Nevada; New Mexico; Ore
gon; Rincon Mountains; Sonora Mexico; Utah. 
areal geology OF 94-0246 
earthquakes OP-379 
geochemistry OP-803 
ground waterWRI 94-4011; OP-339; OP-837 

hydrogeology OF 93-0108 
metal ores C 1103-A; C 1103-B 
orogeny OF 94-0147 
Phanerozoic I-2184-D 
Quaternary OF 93-0620 
stratigraphy OP-136 
structural analysis OF 93-0680 
structural geology OP-604 
tectonics OF 94-0439 
tectonophysics OP-1218; OP-1767 

basin range structure 
Arizona 

neotectonics C 1103-A 
tectonics OP-552 

Basin and Range Province 
OF94-0246 

Tertiary B 2053 
California, ground water OF 94-0001 
Mexico 

faults OP-1954 
neotectonics C 1103-A 

Nevada 
ground water OF 94-0001 
metal ores C 1103-A 
structural geology OP-859 
tectonics OF 94-0439 

New Mexico, neotectonics C 1103-A 
United States, faults OP-1954 

basins see also back -arc basins; fore-arc basins; 
foreland basins; intermontane basins; ocean ba
sins; pull-apart basins. 
Arizona 

hydrogeology OP-818 
tectonics OP-735 

Atlantic Ocean, stratigraphy OP-794 
Baltic region, natural gas OF 93-0316 
Basin and Range Province, structural geology 

OP-575 
C.alifomia 

earthquakes OP-80 
energy sources B 1995-F,G; OP-1255 
faults OP-1438 
fluvial features OP-892; OP-1984 
metal ores OP-1528 
Miocene B 2053 
paleomagnetism OP-17 56 
petroleum B 1995-F,G 
Pliocene OP-37 
sedimentary petrology OP-393 
sedimentation B 1995-D,E 
seismology OP-253 
structural geology B 2053; OP-597 

Canada, stratigraphy OP-788 
Carboniferous OP-1143 
China, petroleum OP-936 
Colorado 

energy sources OF 94-0427 
structural analysis B 2000-C,D 
structural geology B 2000-C,D 

Commonwealth of Independent States, natural 
gasOP-913 

geochemistry OP-2041 
Great Basin, structural geology OP-575 
Great Lakes, ground water OP-11 07 
Great Lakes region, petroleum OF 94-0211 
Great Plains I-2298 
ground water OP-59 
Idaho 

stratigraphy B 2088; OF 93-0680 
structural geology OP-1480 

Indiana, ground water OF 93-0627 
Louisiana, tectonophysics OP-89 

basanite • batholiths 215 

Massachusetts, ocean floors OP-1998 
Melanesia, petroleum OP-306 
Morocco, Mesozoic OF 93-0680 
natural gasP 1570 
Netherlands, sedimentation OP-1643 
Nevada, ground water P 1409-H 
New England, stratigraphy OP-794 
New Mexico, Tertiary OP-1140 
North Dakota, energy sources OP-706 
Nova Scotia, Mesozoic OF 93-0680 
Ohio, ground water OF 93-0627 
Oregon, energy sources OP-1579 
Pacific Coast, continental margin I-2091-A; I-

2091-B 
Pennsylvania, pollution OP-500 
Pennsylvanian OP-1142 
petroleum OF 94-0211; OP-1586; OP-1587 
Polynesia, petroleum OP-306 
Rocky Mountains, sedimentary petrology OP-

1297 
Russian Federation, structural geology OP-

1540; OP-1541; OP-2022 
Spain, metal ores OP-1487 
Texas, tectonophysics OP-89 
United States, stratigraphy OP-788 
Utah 

energy sources OF 94-0427; OP-97 
sedimentary petrology B 2000-F 
stratigraphy B 1787 -II; B 2088; OF 93-0680 
structural analysis B 2000-C,D 
structural geology B 2000-C,D 

Venezuela, manganese ores B 2062 
Vermont, geochemistry OP-1923 
Washington 

deformation OP-417 
energy sources OP-1579 
Eocene B 2085-B 
natural gas OF 94-0159 

Western Interior, stratigraphy OP-210 
Wyoming 

Quaternary OP-832 
stratigraphy OP-464 

basins, drainage see drainage basins 
BAS IX 

engineering geology OF 92-0272 
geophysical surveys OF 94-0156; OP-1091 
structural geology OP-101; OP-1644 

Bates Canyon Quadrangle 
maps OF 94-0128 

batholiths 
Alaska, gold ores OP-1676 
Arizona 

C 1103-A 
structural geology OP-1986 

Basin and Range Province, structural geology 
OP-1673 

California 
OP-894; OP-895; OP-1575 

geochemistryOP-1592; OP-1830 
geochronology OP-1537 
Mesozoic OF 94-0267; OP-1809 
structural geology OP-454; OP-1986 

Colorado 
OP-989 
structural geology OP-1820 

Fiji, gold ores OP-1861 
Great Basin, structural geology OP-1673 
Italy, Paleozoic OF 94-0190 
Minnesota, geochemistry OP-82 
Oregon, gold ores OP-1861 
Queensland Australia, gold ores OP-327 
Utah, metal ores OP-1204 
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Washington 
geochemistry B 1846 
structural geology OP-251 

Bathonian 
Appalachians OP-1791 
C.alifornia OP-286 
Mexico OP-800 

bathymetric maps 
Hawaii, oceanography MF-2237; MF-2255; 

MF-2269 
Wyoming, Quaternary OP-832 

Baton Rouge Louisiana 
ground waterOP-314 
pollution C 1120-C 

Battle Brook basin 
hydrogeology OF 94-0129 

Battle Mountain 
structural geology OP-1239 

bauxite 
Costa Rica C 1103-A 
South America C 1103-A 
Venezuela B 2062 

Bavaria Germany 
geophysical surveys OP-702 

Baxterville Field 
pollution WRI 93-4147 

Bay Area Seismic Imaging eXperiment 
engineering geology OF 92-0272 
faults OP-1387; OP-1438 
geophysical surveys OF 94-0156; OP-1091 
structuralgeologyOP-101; OP-1644 

Bayan Obo China 
geochronology OP-937 

bays 
Massachusetts, engineering geology OP-402 
Michigan, geomorphology OF 93-0381 

Bayunah Formation 
Invertebrata OP-1 080 
Quaternary OP-1361 

BCINT 
ground water OF 93-0481 

Be see beryllium 
Be-9 

geochemistry OP-970 
Be-10 

Atlantic Ocean, geochemistry OP-970 
illinois, Quaternary OP-1208 
Mississippi Valley, Quaternary OF 94-0208 
Pacific Ocean, geochemistry OP-970 
Yugoslavia, Quaternary OP-663 

beach erosion see littoral erosion 
beach ridges 

California, Quaternary OP-477 
beaches see also barrier beaches; littoral erosion; 

shorelines. 
OF93-0381 
England OF 93-0381 
Florida OF 93-0381 
Georgia OF 93-0381 
Great Lakes OF 93-0381 
Italy OF 93-0381 
Japan OF 93-0381 
New Brunswick OF 93-0381 
New York OF 93-0381 
North C.arolina 

OF93-0381 
hydrogeology WRI 93-4051 

OhioOP-1363 
Ontario OF 93-0381 
Pacific Coast OF 93-0381 

Poland OF 93-0381 
Puerto Rico, pollution OP-1879 
South Carolina 

OP-433 
geologic hazards OP-313 

Spain OF 93-0381 
BEALEP 

ground water OF 93-0481 
Bear Canyon Conglomerate 

Miocene B 2053 
Bear River 

geomorphology WRI 93-4032 
Bearpaw Mountains 

metal ores OF 93-0680; OP-10 
Bearswallow Mountain Andesite 

metal ores OP-1818 
Beartooth Mountains 

deformation OP-1562 
guidebook OP-213 
mineral resources C 1103-A 
petrology OP-1700 
sedimentary petrology OP-1835 

Beattie Limestone 
hydrology OP-1794 

Beatty Nevada 
ground water OP-278 

Beaufort Aquifer 
ground water WRI 93-4049 

Beaufort Sea 
environmental geology OP-1566 
oceanography OF 94-0025; OP-727 
Quaternary B 2055 
tectonophysics OP-302 

Beauty Creek Quadrangle 
maps OF 88-0636 

Beaver Bay Complex 
tectonophysics OP-1674 

Beaver Creek 
natural gas OP-814 

Beaver Creek watershed 
ground water OF 93-0366 

Beaverdam Formation 
Quaternary OP-1803 

Beaverhead Formation 
stratigraphy OP-200 
structural geology OP-1364 

Beaverhead Mountains 
deformation OP-1521 

bed forms see bedforms 
bed-load see bedload 
bedded volcano see stratovolcanoes 
beddillg 

barite deposits OF 94-0174 
Western Interior, stratigraphy OP-1864 

bedding plane irregularities see dune structures; 
ripple marks; sand waves; striations 

bedding structures, planar see planar bedding 
structures 

Beden Brook basin 
hydrogeology WRI 91-4164 

Bedford Canyon Formation 
Jurassic OP-1499 

bedforms 
Alaska, oceanography OP-7Z7 
Colorado, ground waterOP-330 
hydrology OP-622 
Massachusetts, ocean floors OP-1998 
oceanography OF 93-0381 
Peru, oceanography OP-1 005 

bedload 
Arizona, hydrology OF 93-0174 
California, hydrogeology OP-8 
Colorado, hydrology WRI 92-4031 
Germany, shore features OF 93-0381 
hydrology OP-622 
Maine, changes oflevel OF 93-0381 
Massachusetts, ocean floors OP-1998 
Netherlands, geomorphology OF 93-0381 
New York, geologic hazards OP-114 
oceanography OF 93-0381 
Pacific Coast, geomorphology OF 93-0381 
Pennsylvania, ground water WRI 94-4059 
South Carolina, geomorphology OP-433 
Spain. geomorphology OF 93-0381 
stratigraphy OP-850 
Taiwan, geomorphology OF 93-0381 
Tennessee, fluvial features P 1470 
Texas, geologic hazards OF 93-0381 
Washington, hydrology OP-680 
waterways OP-287 
Wyoming, geomorphology WRI 94-4007 

Beech HID Formation 
stratigraphy OP-290 

Belarus 
natural gas OF 93-0316 
pollution OP-478 

Bell Pass Melange 
structural geology OP-878 

Belle Fourche Shale 
stratigraphy OF 93-0680; OP-698 

Belleville Dam 
hydrology OF 93-0372; OP-2012 

BelocHaiti 
stratigraphyOP-1473; OP-1474 

Belorussia see Belarus 
Belt Basin 

foldsOP-1567 
plate tectonics OP-2068 

Belt Supergroup see also Bonner Formation; 
Missoula Group; Mount Shields Formation. 
petroleum OF 94-0155 
structural geology OP-1645 

belts, fold see fold belts 
belts, greenstone see greenstone belts 
belts, mobile see mobile belts 
belts, volcanic see volcanic belts 
Belvidere Illinois 

environmental geology OF 93-0402 
pollution OF 93-0403; OF 93-0404 

Bemidji Minnesota 
pollution YR; OF 93-0373; OF 93-0496; OP-

161; OP-221; OP-1573 
Bemidji Quadrangle 

mineral resources OF 94-0428; OF 94-0429 
Ben-Jel Deposit 

non-metal deposits OP-810 
Benavides Deposit 

energy sources OP-731 
benchmarks 

geologic hazards OF 93-0176-A; OF 93-0176-
B 

Bendeleben Mountains 
gold ores OP-1305 

Bengal 
structural geology OP-1539 

Bengkalis Island 
energy sources OP-872 

Benioff zone 
California, plate tectonics OP-1089 



Indonesia. seismicity OP-1753 
Oregon, earthquakes OF 93-0542 
Washington, earthquakes OF 93-0542 

benmoreite 
Utah OP-1716 

Benthelmer Sandstone 
diagenesis OP-624 

Benton Lake National WUdlife Refuge 
environmental geology OF 94-0120 

bentonite 
ATkansas, Pennsylvanian OP-1616 
Ordovician OP-519 
Utah, stratigraphy OP-1516 
Western Interior, stratigraphy OP-1864 

bentonite deposits 
Idaho OP-810 

Berea Sandstone 
energy sources OP-1739 

Berenguela Bolivia 
metal ores OP-35; OP-208; OP-899 

Bergamo Italy 
metasomatism OP-974 

Bering Glacier 
Quaternary B 2068 

Bering Glacier Quadrangle 
metal ores B 2068 

Bering Sea 
natural gas P 1570 
Quaternary OP-1948 

Bering Strait 
Invertebrata OP-103 

Berlngian 
Quaternary B 2055 

Berkeley California 
hydrogeology OP-446 

berms 
t1rina. soil mechanics OP-934 

bernstein see amber 
Berry School Quadrangle 

maps OF 88-0632 
berthierine 

Ontario OP-827 
Berthoud Field 

oil and gas fields OP-690 
Berthoud Pass 

geomorphology OP-1688 
Berwind Canyon 

geochronology OP-465 
petrology OP-84 

Berwind Field 
energy sources OP-1739 

beryl 
Nevada OF 93-0559 

beryllium 
Be-10 

Atlantic Ocean OP-970 
illinois OP-1208 
Mississippi Valley OF 94-0208 
Pacific Ocean OP-970 
Yugoslavia OP-663 

Georgia, hydrogeology OP-1167 
Beta Sandstone 

diagenesis OP-624 
Bethel Quadrangle 

geomorphology OF 93-0702-A; OF 93-0702-B 
geophysical surveys OF 94-0014-A; OF 94-

0014-B 
metal ores C 11 03-A 

Betic Cordillera 
metal ores OP-11 

Bezymianny 
geologic hazards B 2047 

bibliography see also biography. 
P 1534; CAT; OF 94-0438 
Alaska 

B2068 
environmental geology OF 94-0044 
Invertebrata P 1531 
Mississippian B 2031 

Arizona. hydrology WRI 93-4014 
Atlantic Coastal Plain, Invertebrata P 1535 
Basin and Range Province 

OF94-0246 
ground waterOF93-0170 

California 
OF 92-0368-A; OF 92-0368-B 

hydrologyWRI 93-4014 
Canada, stratigraphy OF 93-0598 
coal OF 93-0576 
Colorado, energy sources OF 94-0427 
geologic hazards OP-227 
geophysical surveys OF 93-0560-A; OF 93-

0579-A; OF 93-0579-B; OF 93-0579-C 
Great Basin. ground water OF 93-0170 
Gulf Coastal Plain, Invertebrata P 1535 
Hawaii 

geologic hazards OF 93-0551-B 
hydrogeology OF 93-0551-D 
marine geology OF 93-0551-C 
pollution OF 93-0551-E 

hydrogeology OF 94-0330 
hydrology WRI 94-4005; OF 94-0123 
Idaho, stratigraphy OF 93-0598 
Illinois, hydrogeology OF 93-0649 
Kentucky 

ground water OF 94-0075 
hydrogeology OF 93-0157 

Louisiana, ground waterOP-96 
Mediterranean Sea, petroleum OF 94-0166 
metal ores B 2049-A 
mineral resources OF 94-0174 
Minnesota. pollution OF 93-0373 
Nevada 

OF 92-0368-A; OF 92-0368-B 
hydrology OF 94-0053 
paleobotany OF 94-0441-A; OF 94-0441-B; 

OF 94-0441-C 
New England, hydrogeology OF 94-0339 
New Mexico, hydrogeology OF 94-0361 
non-metal deposits OF 93-0570-A; OF 93-

0570-B; OF 94-0294-A; OF 94-0294-B 
Oklahoma. hydrogeology OF 93-0448 
Pacific Coast, tectonophysics OF 93-0706 
Pennsylvania, Quaternary OF 94-0434 
petroleum OF 94-0206 
Philippine Islands, soils W 2410 
Puerto Rico, ground water C 1099 
South America, mineral resources B 2062 
United States, ground water C 1099 
Utah 

energy sources OF 94-0427 
stratigraphy OF 93-0598 

BickneU Sandstone 
Mesozoic OP-332 

Big Bear earthquake 1992 
earthquakes OF 93-0542; OP-80; OP-1500 
seismology OP-253; OP-335 

Big Bear Fault 
earthquakesOP-610 

Big Bear Lake Quadrangle 
areal geology OP-1637 
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Big Bend National Park 
hydrogeology WRI 93-4112 

Big Blue River basin 
pollution OF 94-0100 

Big Creek Idaho 
Quaternary B 2101 

Big Cypress Swamp 
Quaternary OP-565 

Big Five Tunnel 
environmental geology C 1097 
metal ores C 1097 

Big Hom Basin see Bighorn Basin 
Big Hom Mountains see Bighorn Mountains 
Big Lue Mountains Quadrangle 

areal geology C 1103-A 
Big Sheep Mountain NW Quadrangle 

maps OF 88-0622 
Big Soda Lake 

natural gas P 1570 
Big Spring basin 

hydrogeology OF 94-0056 
Bigbendian 

Invertebrata OP-1 03 
Bighorn Basin 

ground waterOP-59 
hydrogeology WRI 93-4183 
hydrology WRI 94-4014 
Paleocene P 1540 
sedimentary petrology OP-239; OP-743; OP-

1297 
stratigraphy OP-880 
VertebrataOP-1442; OP-1846 

Bighorn Mountains 
sedimentary petrology OP-1835; OP-1889 
Tertiary B 2053 

biochemical sedimentation 
Antarctica, Quaternary OP-187 
Idaho, geochemistry B 2023-B 
South Carolina, ground water OP-93 

bioclastic sedimentation 
Arctic Ocean OP-638 
Idaho, stratigraphy B 2088 
Utah, stratigraphy B 2088 

biodegradation W 2410; WRI 93-4194; OP-512; 
OP-731; OP-732; OP-887; OP-924; OP-1111; 
OP-1189; OP-1391; OP-1568; OP-1593 

biogas 
energy sources P 1570 

biogenic structures see also banks; biohenns; 
bioturbation; ichnofossils; lebensspuren; oncol
ites. 
Indonesia, geochemistry OP-626 

biogeochemical methods 
energy sources OP-704 
gold ores C 1103-A; OF 94-0237 

biogeography 
Alaska 

Invertebrata OP-536; OP-750 
Mississippian B 2031 
Ordovician OP-751 
stratigraphy OP-1 096 

California, paleomagnetism OP-211 
Canada, InvertebrataOP-1035; OP-1633 
Central America, Invertebrata OP-649 
Denmark, stratigraphy OP-299 
Greenland, stratigraphy OP-299 
India, VertebrataOP-1441 
Japan, stratigraphy OP-386 
Maryland, stratigraphy OP-299 
New York, Invertebrata OP-1755 
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Oklahoma, stratigraphy OP-648 
paleobotany OP-36 
paleontology OP-219 
South America 

Invertebrata OP-649 
stratigraphy OP-1443 

United States, Invertebrata OP-1 035; OP-1633 
Western Interior, Invertebrata B 2f.173 

biography 
W 2415; OP-190; OP-191; OP-848; OP-1570 
economic geology OP-111 
geomorphology OP-652 
hydrogeology W 2415 
hydrology MSB 
inineral(,gy OP-61; OP-62; OP-856 
stratigraphy OP-567 
Wyoming OP-435 

bioherms see also biostromes. 
Kazakhstan, tectonophysics OP-1183 

biologic evolution see also cladistics. 
Alaska 

InvertebrataOP-103 
Ostracoda OP-1 095 

Argentina, Vertebrata OP-1081 
Atlantic Coastal Plain, Invertebrata P 1535 
Basin and Range Province, Quaternary OP-915 
Canada, Invertebrata OP-1633 
Central America, Invertebrata OP-649 
Great Basin, Quaternary OP-915 
Gulf Coastal Plain, Invertebrata P 1535 
Invertebrata OP-1947 
Montana, stratigraphy OP-1572 
paleobotany OP-36; OP-206 
Phanerozoic GN 
South America, Invertebrata OP-649 
United States, Invertebrata OP-1633 
Western Interior, stratigraphy OP-1219 
Wyoming, VertebrataOP-1081 

biological degradation see biodegradation 
biological zones see biozones 
biomarkers 

Alaska, pollution OP-370 
California 

geochemistry OP-1451 
Holocene OP-342 
stratigraphy OP-1594 

Canada, energy sources OP-7f.17 
China, geophysical surveys OP-448 
Great Britain, energy sources OP-146 
Russian Federation, Quaternary OP-651 
United States, energy sources OP-7f.17 

biometry 
Atlantic Coastal Plain, Invertebrata P 1535 
Gulf Coastal Plain, Invertebrata P 1535 

biopelite see black shale 
bioremediation 

pollution OP-512; OP-1568 
biostratigraphy see also algal flora; ammonoids; 

angiosperm flora; biozones; bivalves; brachio
pods; bryozoans; coccoliths; conodonts; corals; 
diatom flora; dinoflagellates; dinosaurs; echino
derms; echinoids; ferns; fish; foraminifers; gas
tropods; graptolites; gymnospehn flora; 
invertebrates; mammals; miospores; mollusks; 
nannofossils; ostracods; paleoecology; pal
ynomorphs; plants; radiolarians; sponges; trilo
bites. 
OP-200; OP-855; OP-1143 
Alaska OP-536; OP-750 
California 

OP-1020 

paleomagnetism OP-919 
Georgia, pollution OP-1033 
Mariana Islands, marine geology OP-264; OP-

265; OP-266; OP-267 
Marshall Islands, volcanism OP-501 
Micronesia 

marine geology OP-264; OP-265; OP-266; 
OP-267 

volcanism OP-501 
Nevada, structural geology OP-1239 
Pacific Ocean 

marine geology OP-867 
oceanography OP-53; OP-865 

paleobotanyOP-218 
South Carolina, pollution OP-1 033 
Western InteriorOP-1252 

biostromes 
Nevada, structural geology OP-1760 

biotite 
OP-1966 
Alaska, metamorphic rocks OP-1304 
Arizona 

manganese ores OP-1552 
metal ores C 1103-A 

California, petrology OP-1 022 
Connecticut, geochronology OF 94-0126 
Idaho, Miocene B 2091 
Italy, Paleozoic OF 94-0190 
Massachusetts, geochronology OF 94-0126 
Michigan, tectonics OP-124 
Nevada 

geochronology OP-560 
manganese ores OP-1552 
orogeny OP-1653 

Ontario, Precambrian OP-669 
Wisconsin, tectonics OP-124 

bioturbation see also burrows. 
California, geochemistry OP-1221 
Massachusetts, environrilental geology OP-

1765 
biozones 

. Alaska, Mississippian B 2031 
Appalachians, Ordovician OP-883 
Atlantic Coastal Plain, Paleocene OP-284 
Bahamas, stratigraphy OP-496 
California 

Cretaceous OP-1265 
Eocene OP-78 

Canada, stratigraphy OF 93-0598 
Idaho, stratigraphy B 2088; OF 93-0598 
Maryland 

Paleocene OP-117 
Tertiary OP-1790 

Pakistan, stratigraphy OP-1097 
paleobotany OP-36 
paleomagnetism OP-1362 
paleontology OP-219 
Utah, stratigraphy B 2088; OF 93-0598 
Virginia 

Paleocene OP-117 
TertiaryOP-1790 

Wyoming, Vertebrata OP-1846 
Bird Spring Formation OF 93-0680 
birds 

Arizona, hydrology WRI 93-4014 
California, hydrology WRI 93-4014 
Colorado. environmental geology WRI 92-

4188 
Montana, environmental geology OF 94-0120 
Nevada, environmental geology WRI 92-4024-

B; WRI 92-4024-C; WRI 93-4072 

New Mexico, environmental geology WRI 92-
4188; WRI 93-4065 

birefringence OP-1151 
Birrlmian 

Florida OP-603 
Biscayne Aquifer 

ground water OP-571 
bitter spar see dolomite 
bitumens 

OP-842; OP-lf.174 
Arkansas C 1103-A 
asphalt, Oklahoma OP-231 
Basin and Range Province OP-1584 
California OP-666 
ChinaOP-317 
geochemistry OP-88 
gilsonite, Oklahoma OP-231 
grahamite, OklahomaOP-231 
GreatBasinOP-1584 
Great Britain OP-146 
Nevada OF 94-0161 
OklahomaOP-492 
Texas C 1103-A 
Victoria Australia 

geochemistry OP-30 
sedimentary petrology OF 93-0()80 

bituminous sands see oil sands 
bituminous shale see black shale 
bivalves 

Atlantic Coastal Plain, Invertebrata P 1535 
California, pollution OF 93-0500 
Gulf Coastal Plain, Invertebrata P 1535 
IDinois, hydrology OP-1348 
Western Interior, stratigraphy OP-210 

Bivalvia see also Cardiidae; Pholadomyida; 
Venerida. 
California OP-1860 
CanadaOP-1633 
United States OP-1633 

Biwa Lake see Lake Biwa 
Black Buttes quartz monzodiorite 

petrology OP-1425 
Black Canyon Arizona 

petrology P 1541 
Black Creek Aquifer 

ground water W 2416; WRI 94-4016 
stratigraphy OP-290 

Black Creek Formation OP-290 
BlackHllis 

ground water WRI 93-4008 
hydrogeology OF 94-0344 
stratigraphy OP-200 
structural geology OP-506 

Black Mesa 
hydrogeology WRI 93-4111 

Black Mountain 
metal ores OF 93-0680; OP-10 
stratigraphy OP-381 

Black Mountain Syncline 
areal geology B 2045 

Black Mountains 
Miocene B 2053 
neotectonics OP-358 
structural geology OP-996; OP-1 019 
tectonics OP-1055 

Black River Quadrangle 
Invertebrata OP-750 

Black Rock Desert 
structural geology OP-2063 



Black Rock Terrane 
stratigraphy OP-1 059 

Black Sea 
geochemistry OP-1962 
natural gas OP-472 
sedimentary petrology OP-1004 

Black Sea region 
metal ores OP-1258 
Pliocene OF 94-0023 
stratigraphy OF 94-0023 

black shale 
OP-1400; OP-1992 
C.anada, stratigraphy OP-788 
Carboniferous OP-1143 
China 

geochemistry OP-365 
metal ores OP-160; OP-1713 

Colorado 
OP-1991 

geochemistry OP-1428 
geochemistry OP-679; OP-803 
metal ores B 2049-A 
Pennsylvania, energy sources OP-1857 
Pennsylvanian OP-1142 
Peru OP-1004 
United States, stratigraphy OP-788 
Utah 

OP-1991 
geochemistry OP-1428 

Yukon Territory 
geochemistry OP-365 
metal ores OP-1342 

black smokers 
Pacific Ocean, petrology OP-738 

Black Warrior Basin 
coal P 1570 
natural gas OF 94-0211 

Black Warrior River Aquifer 
ground water P 1410-D 

Blackbird mining district 
metal ores OP-1180; OP-1921 

Blackbillsian 
stratigraphy OF 93-0598 

Blackleaf Formation 
OF 93-0680; 1-2478; OP-698 
maps 1-2434 

Blackriverian 
Great Lakes region OF 94-0211 

Blacktaii-Snowcrest Uplift 
structural geology OP-1364 

Bladen Formation 
stratigraphy OP-290 

Blaine Aquifer 
ground water OF 94-0041 

Blake Outer Ridge see Blake-Bahama Outer Ridge 
Blake Plateau 

ocean floors OF 93-0724 
oceanography OP-1797 

Blake-Bahama Outer Ridge 
natural gas P 1570; OP-472 
petroleum OP-489 

Blanco fracture zone 
metal ores OP-978 

Blawn Formation 
geochemistry OF 94-0242 

Blekinge Sweden 
engineering geology OF 94-0001 

blind deposits 
Nevada, gold ores OF 94-0135 

bloating shale see shale 

block clay see melange 
block faults see block structures 
Block Island 

ground water WRI 94-4096; OF 92-0049 
hydrogeology OF 92-0155 

block structures 
Alaska, seismicity OP-761 
Arizona 

faults C 1103-A; OP-65 
metal ores C 1103-A 
Miocene B 2053 
stratigraphy OP-1732 
Tertiary B 2053 

Basin and Range Province OF 94-0246 
California 

faults OP-65; OP-376 
plate tectonics OP-555 
structural geology B 2053; OP-1128 

Costa Rica, seismicity OP-179 
geophysical surveys B 1917 -R 
Kansas, petroleum OF 94-0024 
Mexico, plate tectonics OP-800 
Montana 

natural gas OP-814 
orogeny OF 94-0147 

Oklahoma, petroleum OF 94-0024 
Saskatchewan, natural gas OP-814 
Utah, structural geology OP-532 

Blodgett Experimental Forest 
soils OF 94-0188 

BLTM 
hydrology WRI 93-4105 

blue lead see galena 
Blue Mountain 

maps 1-2361 
Blue Mountains 

areal geology P 1439 
petrology OP-1489 
stratigraphy OP-1 058 

Blue Ridge Mountains 
areal geology OP-712; OP-1421 
structural geology OP-225; OP-1113 

Blue Ridge Province 
ground waterOP-760; OP-1667; OP-1964 
maps MF-2229 
natural gas OF 94-0211 
stratigraphy B 2CJ16 
structural geology OP-617; OP-618 

blueschist facies 
Alaska, metamorphic rocks OP-1983 

blutTs 
Great Lakes, hydrogeology OP-1306 
Ohio 

environmental geology OF 94-0200 
geomorphology OF 94-0200 
Quaternary OF 94-0200; OP-1956 

Washington, earthquakes OP-138 
Blying Sound Quadrangle 

economic geology MF-0880-B 
Blytheville Arch 

structural geology OP-1801 
tectonics OP-1944 

Bodega Basin 
paleomagnetism OP-1756 

bodily tide see Earth tides 
body waves see also P-waves; Pn-waves; S

waves; ScS-waves. 
lndonesiaOP-1753 
Pacific Ocean OP-569 

Bogota Basin 
stratigraphy OF 94-0023 
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bogs 
Colorado, hydrology C 1103-A 
Indonesia, sedimentary petrology OP-133 
Wyoming, sedimentary petrology OP-743 

Bolgokhtokbsky Intrusion 
geochronology OP-1209 
metal ores OP-929 

Bolivar Venezuela see also lmataca Complex. 
bauxite B 2062 
diamonds B 2062 
metal ores B 2062 
mineral resources B 2062 

Bolivia see also. Altiplano; Eastern Cordillera. 
coal OF 93-0239 
geologic hazards C 1103-A 
metal ores C 1103-A; OP-35; OP-208: OP-217; 

OP-899; OP-1205; OP-1206 
bolsons 

Mexico, ground water OF 92-0171 
New Mexico, ground water WRI 94-4011 
Texas, ground water OF 92-0171 

Bonanza mining district 
environmental geology C 1103-A 

Bond albedo see albedo 
Bond Formation 

stratigraphy OP-955 
Bone Island Formation 

JurassicOP-1000 
Bonin Islands 

geophysical surveys OP-537; OP-539 
marine geology OP-263; OP-271; OP-272; OP-

273 
oceanography OP-262 
petrology OP-538 

Bonner Formation 
tectonics OP-1271 

Bonneterre Formation 
metal ores OP-683; OP-1333 

Bonnitleld mining district 
deformation OP-1574 

Book Cliffs 
Cretaceous OP-1535 
sedimentary petrology B 2087-A 

Bootheel Lineament 
faults OP-1880 
geophysical surveys OP-1893 
structural geology OP-1386; OP-1882 

borates 
Chile, nitrate deposits OF 94-0240 

Borden Ontario 
pollution DDS-0025 

Border Ranges Fault 
structural geology OP-1565; OP-1842 

borderland, continental see continental borderland 
borehole breakouts 

seismology P 1538-A-C 
Borneo see Kalimantan Indonesia 
Borneo-Java Shelf see Sunda Shelf 
bornite 

phase equilibria OP-1888 
boron 

Arizona 
ground water WRI 94-4063 
hydrology WRI 93-4014 

California, hydrology WRI 93-4014 
Massachusetts, pollution OP-26 
Nevada, environmental geology WRI 92-4024-

B 
New Mexico, petrology OP-1682 
Virginia, mineralogy OP-1748 
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Borrego Valley Quadrangle 
geophysical surveys OF 93-0246; OF 93-0283 

Boston Bay Group 
pollution OP-1911 

Boston Harbor 
environmental geology YR; OP-1116; OP-

1401; OP-1765 
ocean circulation OP-1912 
oceanography OF 94-0052; OP-1543 
pollution OP-1104 

Boston Massachusetts 
environmental geology YR 
oceanography OF 94-0052 
pollution OP-1911 

Boston Peak 
Quaternaay OP-1833 

botany, paleo- see paleobotany 
bottom currents 

Alaska, Quaternary B 2080 
bottom features see also submarine canyons. 

Alaska, oceanography OP-727 
Arizona, hydrogeology OP-795 
Atlantic Ocean, ocean floors OF 93-0724 
California, oceanography OP-188 
New Jersey, ocean floors OF 94-0152 
New York, ocean floors OF 94-0152 
North C.arolina, ocean floors OF 94-0409 

bottom load see bedload 
Bouguer anomaUes 

Alaska, economic geology OP-367 
Arizona 

faults C 1103-A 
metal ores C 1103-A 

Canada, geophysical surveys GP-1 005 
Colorado, geophysical suJVeys GP-1 009 
geophysical surveys B 1917 -R 
Israel, structural geology OP-885 
Jordan, structural geology OP-885 
Kuwait, structural geology OF 94-0210; OP-

1077 
Nevada 

geophysical suJVeys OF 92-0431-A 
metal ores OP-73 
structural geology OP-1056; OP-1340 
tectonophysics OP-1865 

Oregon, structural geology OP-1340 
United States, geophysical surveys GP-1 005 
Utah, geophysical surveys OF 92-0431-A 
Venezuela 

economic geology B 2062 
geophysical suJVeys OF 94-0165 

Wyoming, geophysical surveys OP-468 
boulders 

Arizona, geomotphology OP-1662 
C.alifornia, seismicity OP-1741 
Nevada, mass movements OP-1169 
Pacific Ocean OP-592 
Pennsylvania, Quaternary OF 94-0434 
Puerto Rico, Quaternary OP-1970 

Bouma sequence 
Colorado OP-1750 
Mexico, stratigraphy OP-83 

boundaries, stratigraphic see stratigraphic bound
ary 

boundary faults 
Vermont OP-2013 

Bouse Formation 
Miocene B 2053 
stratigraphy B 2053 
Tertiary B 2053 

Bow Ridge Fault 
neotectonics OP-1666 
waste disposal OP-1915 

Bowdoin Dome 
natural gas OP-814 

Bowen ratio 
soils OP-1945 

BowUng Green Quadrangle 
sedimentary petrology OP-586 
stratigraphy OF 93-0581 

BPR system OF 94..()()52 
Br see bromine 
Brachiopoda 

AlaskaOP-77 
Rhynchonellida 

Canada OP-1035 
United States OP-1 035 

brachiopods 
Alaska, Ordovician OP-751 
Canada 

Invertebrata OP-1 035 
stratigraphy OF 93-0598 

Idaho, stratigraphy OF 93-0598 
Oklahoma, energy sources OP-1517 
United States, Invertebrata OP-1 035 
Utah, stratigraphy OF 93-0598 

Bracbyura 
California OP-907 

Bradfield Canal 
magmas OP-1544 

braided streams 
Washington, hydrology OP-680 

BRANCH 
hydrology WRI 93-4079 

Branch Canyon Formation 
energy sources OP-1593 

Branch of Atlantic Marine Geology 
marine geology OF 93-0537 

Branch of Petroleum Geology 
petroleum OF 94-0206 

Brannan Gulch Quadrangle 
maps GQ-1744 

Brasiliano Orogeny 
tectonophysics OP-603 

Brassfield Formation 
sedimentary petrology OP-1135 

Brazil see also Guyana Shield. 
coal OF 93-0239 
gold ores, Minas Gerais Brazil C 1103-A 
oxides, Minas Gerais Brazil OP-245 

breakouts see borehole breakouts 
Breathitt Formation 

B 2073; OP-1416 
sedimentary petrology OP-1940 

breccia see also breccia pipes; volcanic breccia. 
Arizona 

lavaOP-1264 
mineral resources C 1103-A 
petrology P 1541 
Tertiary B 2053 

California 
Cenozoic OP-2002 
gold ores OP-1129 
Mesozoic OP-332 
Miocene B 2053 
petrology OP-1988 
Tertiary B 2053 

Canada, petrology OP-84 
Colorado, metal ores OP-1654 
Hawaii, Quaternary OP-590 

Indiana OP-382 
Iowa, Cretaceous OP-998 
Montana, deformation OP-1523 
Nevada 

gold ores OP-1162 
lavaOP-1379 
metal ores C 1103-A 
structural geology OP-1679 
waste disposal OP-1915 

Peru, metal ores C 1103-A 
South Dakota, structural geology OP-631 
Utah 

intrusions OP-75 
structural analysis OF 93-0680 

Virginia, stratigraphy OP-689 
Washington GQ-1726 

breccia pipes 
Andes, metal ores OP-1206 
Arizona 

geochemistry OP-947 
metal ores C 1103-A; OF 93-0619 

metal ores B 2049-A 
Montana, metal ores OP-214 
New Mexico, metal ores OP-1818 

Breckenridge Minnesota 
geologic hazards WRI 93-4155 

Bredeborn Deposit 
non-metal deposits OP-1315 

Breitenbusb bot springs 
geothermal energy OP-27 
non-metal deposits OP-1016 

Brevard Zone 
structural geology OP-617; OP-618 

Brian Head Formation 
maps OF 94-0010 

BridgeCreekLimestoneMemberOP-1006;0P-
1863; OP-1864 

Bridger Range 
folds OP-1567 

Bridgerian 
Colorado OP-364 
Wyoming OP-364 

bridges 
Alaska, engineering geology OF 94-0218 
California, waterways OP-76 
engineering geology OF 94-0001; OP-480; OP-

600;0P-601 
Georgia, waterways OP-479 
hydrogeology OP-1571 
Indiana 

engineering geology OP-602; OP-744 
waterways WRI 93-4066 

Iowa, engineering geology OP-233 
Maryland, waterways OP-186 
Massachusetts, engineering geology OF 93-

0480; OP-659 
Mississippi 

highways WRI 93-4131 
hydrology WRI 93-4086 

Montana, engineering geology OP-361 
New York 

engineering geology OP-112 
geologic hazards OP-114 
waterways OP-113 

Tennessee, waterways OP-182 
waterways WRI 93-4017 
West Virginia, hydrology WRI 93-4133 

Bridgewater Vermont 
structural geology OP-2013 

Brightseat Formation 
Paleocene OP-117; OP-207; OP-284 



stratigraphy OP-254; OP-299 
brines see also salt water; salt-water intrusion. 

P 1570; C 11 03-A; OP-776; OP-1111 
Appalachians OP-1878 
Arkansas OP-683 
Australia. geochemistry OP-423 
CalifomiaOP-1528 
Cltina OP-1186 
Colorado 

OP-958 
fluid inclusions OP-2040 
sedimentary petrology OP-1827; OP-1991 

geochemistry OP-1112; OP-2041 
Greenland OP-1315 
Italy, petrology OP-1608 
Michigan, geochemistry OP-1604 
Mississippi. pollution WRI 93-4147 
Mississippi Valley OP-1941 
Missouri OP-683 
Montana. environmental geology OP-1193 
Nevada, Quaternary OP-91 
Poland OF 92-0393 
South C.arolinaOP-1315 
United Kingdom OP-1315 
Utah 

OP-958 
fluid inclusions OP-2040 
geochemistry OP-1828 
sedimentary petrology OP-1827; OP-1991 

Brisbane AustraUa 
ocean waves OF 93-0381 

Bristol Channel 
energy sources OP-146 

Bristol Hill Coal Member 
stratigraphy OP-955 

Bristol Lake basin 
faults OP-376 
sedimentary petrology OP-393 

Bristol Mountains 
Cenozoic B 2053 
Neogene B 2053 

British Columbia see also Banff Fonnation; Belt 
Supergroup; Canadian Cordillera; Canadian 
Rocky Mountains; Coast Mountains; Purcell 
Mountains; Stikinia Terrane; Windennere Sys
tem. 
geologic hazards OP-2020 
hydrology WRI 93-4179 
metal ores OF 93-0275; OP-1921 
pJ.ate tectonics, Vancouver Island OP-1987 
QuatemaryOP-141 

British Guiana see Guyana 
Britt Granodiorite 

geochemistry OP-82 
brittle deformation 

OP-1254 
Alaska 

OP-1842 
gold ores OP-1676 

Atlantic Ocean, intrusions OP-987 
Washington GQ-1726 

Broadus Quadrangle 
sedimentary petrology C-0143-A 

Brockway NE Quadrangle 
maps OF 88-0631 

Brockway Quadrangle 
maps OF 88-0623 

Broken Bay 
geomorphology OF 93-0381 

Broken Hill 
metal ores OP-1921 

petrology OP-1924 
bromide ion 

Arkansas, ground water OF 93-0494 
ground waterOP-331 
Louisiana. ground water OF 93-0494 
Massachusetts, pollution OP-1391 
Minnesota, hydrogeology OP-458 
North Dakota, hydrogeology OP-458 
Ohio, hydrogeology OP-1292 

bromides 
ground water OP-329 

bromine 
California 

environmental geology C 1103-A 
hydrogeology OP-573 

New Mexico, lead-zinc deposits OP-1063 
United Kingdom, geochemistry OP-1472 
United States, geochemistry OP-1472 
Utah, hydrogeology OP-573 

Bronson Hill Anticlinorium 
geochronology OF 94-0126 
structural geology OP-2047 
tectonics OP-1413 

Brookneal shear zone 
structural geology OP-1356 

Brooks Range see also De Long Mountains. 
Carboniferous OP-1561 
Devonian B 2068 
geochronology OF 93-0545 
geophysical surveys OF 93-0265; OP-491 
JurassicOP-1692 
metamorphic rocks OP-1983 
petrology OP-1698 
stratigraphy B 2068 
structural geology OP-139; OP-662; OP-1313 

Bruce Mississippi 
engineering geology WRI 94-4000 

Brule Formation 
uranium ores OF 93-0624 

Brunhes Epoch 
California OF 93-0683 

Brunswick Graben 
tectonophysics OP-385 

Brush Brook Vermont 
hydrogeologyOP-754 

Brush Island 
Quaternary OF 94-0209 

Brushy Basin Shale Member 
uranium ores P 1548; OP-1989 

bryophytes 
South Carolina. environmental geology OP-298 

bryozoans 
California, Paleogene OP-1926 
Florida. Pliocene OP-1141 
Mexico, Paleogene OP-1926 

Buchan Limestone 
geochemistry OP-30 
sedimentary petrology OF 93-0680 

Buchan Trough 
sedimentary petrology OF 93-0680 

Buck Lake Oregon 
Quaternary OF 94-0012 

Buckhorn Conglomerate Member 
stratigraphy OP-1 010 

Buckskin Mountains 
magmas OP-1103 
maps GQ-1718; GQ-1719; GQ-1720 
metal ores C 1103-A 
stratigraphy OP-1610 
Tertiary B 2053 
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Buctouche Spit 
geomorphology OF 93-0381 

BUDSPICK.EXE 
earthquakes OF 94-0170-A; OF 94-0170-B 

Buena Vista Valley 
magmas OP-397 

Buffalo River 
geochemistry OF 93-0692 

Bulgaria see Danube River 
Bull Island 

environmental geology OP-298 
Bull Lake Glaciation 

New Mexico OP-19f17 
Wyoming OP-316; OP-1909 

BuiiLakeTUI 
soils OP-1909 

Bull Run Mountains 
stratigraphy OP-1527 

Bulldog Shale OP-1785 
Bullfrog Hills 

gold ores OP-531 
metal ores OP-2028 
structural geology OP-1679 

Bullion Canyon Volcanics 
Cenozoic B 2f171 

Bullion Mountains 
Cenozoic B 2053 

burial diagenesis 
Newfoundland, geochemistry OP-801 
Quebec, geochemistry OP-801 
United States, geochemistry OP-801 
Wyoming, energy sources OP-1728 

burial metamorphism 
Victoria Australia. sedimentary petrology 

OF93-0680 
BurUngton Quadrangle 

maps OF 93-0009 
Burnt Mountain Fault 

seismologyOP-372 
Burro Canyon Formation OP-1010 
burrows. 

Colorado, Cretaceous OP-1535 
Colorado Plateau. stratigraphy OP-1397 
continental shelf OP-1244 
Ethiopia. Invertebrata OP-1 080 
Invertebrata OP-333 
Massachusetts. ocean floors OP-1998 
United Arab Emirates, Invertebrata OP-1 080 
Utah, Cretaceous OP-1535 
Wyoming, stratigraphy OP-1398 

bursts, rock see rock bursts 
Bushy Park Reservoir 

hydrology WRI 93-4f179 
butane 

energy sources C 1115 
Butte Quadrangle 

geophysical surveys 1-2050-1 
Butternut Hill Fold 

structural geology OP-1815 
Byelorussia see Belarus 

Cseecarbon 
C-13/C-12 

Alaska 

c 

energy sources OP-1173 
geochemistry OP-17f17 
pollution OP-370 
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stratigraphy OP-732 
Arizona, Quaternary OP-643 
Arkansas, metal ores OP-237 
Basin and Range Province, Quaternary OP-915 
California 

continental margin OP-172 
energy sources OP-1593 
geochemistry OF 93-0683 
Quaternary OP-675 

coalP 1570 
energy sources P 1570 
Far East, stratigraphy OP-1675 
geochemistry OP-530 
Great Basin, Quaternary OP-915 
Great Britain, energy sources OP-146 
Greenland, Quaternary OP-675 
Guatemala, geothennal energy OP-395 
Gulf of California, geochemistry OP-808 
hydrogeology OP-556 
Idaho, metal ores OP-1259; OP-1294 
Kansas, Quaternary OP-1495 
natural gas P 1570 
Nebraska, Quaternary OP-1495 
Nevada 

ground waterOP-257; OP-1979 
QuaternaryOP-157 
waste disposal OP-967 

New Hampshire, ground water OP-2051 
New Mexico, uranium ores OP-908; OP-1989 
Newfoundland, geochemistry OP-801 
Pacific Ocean, stratigraphy OP-159 
Quaternary OP-668 
Quebec, geochemistry OP-801 
Rocky Mountains, energy sources OP-1491 
Russian Federation, Quaternary OP-151; OP-

1176 
sedimentary petrology OP-1399 
stratigraphy OP-12 
Sweden, ground water OP-2009 
United States, geochemistry OP-801 
Victoria Australia, geochemistry OP-30 
Western Interior, stratigraphy OP-1863 
Wyoming 

natural gasP 1570 
oil and gas fields OP-416 

C-14 
Alaska, Quaternary B 2068 
Antarctica, Quaternary OP-187 
Arizona 

geomorphology OP-2021 
Quaternary OP-643 

Atlantic Coastal Plain 
ground water P 1410-D 
Quaternary B 2069; OP-685 

Basin and Range Province, Quaternary OP-915 
California 

continental margin OP-172 
ground waterOP-542; OP-1460 
Holocene OP-342 
pollution OP-2000 
Quaternary OF 93-0620; OF 93-0683; OP-

675; OP-1927 
structural geology OP-1821 

Canada, QuaternaryOP-141 
Chile, Quaternary OP-41 
Colombia, Holocene OP-1015 
Colorado, Quaternary OP-523 
Connecticut, Quaternary OP-863 
Costa Rica, petrology OP-1159 
Egypt, Quaternary OP-1968 
Florida 

environmental geology OP-21 

Quaternary OP-742; OP-1832 
geochemistry OP-530 
Great Basin, Quaternary OP-915 
Great Lakes, Quaternary OP-150; OP-1177 
Greenland, Quaternary OP-675 
ground waterOP-1772 
Guatemala, geothennal energy OP-194 
Gulf Coastal Plain, ground water P 1410-D 
Gulf of California, petroleum OP-821 
Hawaii 

Quaternary OP-1241 
volcanology OP-593 

illinois, Quaternary OP-1208 
Indonesia, energy sources OP-872 
Kansas, Quaternary OP-1495 
Massachusetts, Quaternary OP-863 
Nebraska, Quaternary OP-1495 
Nevada 

faults OP-1622 
ground waterOP-257; OP-1979; OP-2066 
Quaternary OF 93-0620; OP-91 
structural geology OP-1821 
waste disposal OP-967 

New Jersey, Quaternary OP-1803 
Oregon, Quaternary OP-619; OP-670 
Russian Federation, Quaternary OP-151; OP-

667; OP-1176 
Sudan, Quaternary OP-1968 
Texas, ground water OP-1224 
United States, Quaternary OP-141 
Washington, Quaternary OF 93-0542; OP-1133 
Wyoming 

defonnation OP-831 
Quaternary OF 93-0687 

Ca see calcium 
Cabeza Blanca Argentina 

stratigraphy OP-1 078 
Cabo de Gata volcanic field 

metal ores OP-768 
Cache Valley 

salt tectonics OP-1486 
Caddin Formation 

stratigraphy OP-290 
cadmium 

Balkan Peninsula, pollution OP-1757 
California 

geochemistry OP-1221 
pollution OP-2000 

Colorado 
environmental geology WRI 92-4188; 

OF 93-0680; OP-1929 
pollution OF 94-0140; OP-1786 

Georgia, hydrogeology OP-1167 
Idaho 

geochemistry B 2023-B 
ground water WRI 93-4091 

Japan Sea, Quaternary OP-1783 
Massachusetts, environmental geology OP-

1401 
New Mexico, environmental geology WRI 92-

4188 
sedimentary petrology OP-1399 

Cadna-Owie Formation 
stratigraphy OP-1785 

caesium see cesium 
Caguas Puerto Rico 

ground water WRI 91-4079 
Cainozoic see Cenozoic 
Cajon Creek California 

fluvial features OP-892 

Cajon Pass 
crystalline rocks OP-1701 
engineering geology OP-1702 

Calabria Italy see Sila Massif 
Calaveras Fault 

earthquakes OP-922 
seismicity OP-2005 
seismology P 1550-F 
structural geology P 1550-F 

Calaveras Reservoir Quadrangle 
Quaternary OF 94-0231 

calc-sinter see travertine 
calc-tufa see tufa 
calcarenite 

Atlantic Ocean, stratigraphy OP-1799 
calcareous clay see marl 
calcareous nannofossils see nannofossils 
calcareous sinter see travertine 
calcareous tufa see tufa 
Calcasieu River 

geochemistry OP-820 
calcicrete see calcrete 
calcite see also travertine. 

Alaska, geochemistry OP-1707 
geomorphology OP-71 
Gulf Coastal Plain, ground water OP-952 
Idaho, geochemistry B 2023-B 
Massachusetts, sedimentary petrology OP-1291 
Michigan, geochemistry OP-1604 
Missouri, structural geology OP-1231 
Nevada 

fluid inclusions OP-1841 
ground waterOP-1959; OP-1979 
Quaternary OF 93-0357; OP-157; OP-876 

New Hampshire, ground water OP-2051 
Oregon, geothennal energy OP-27 
Pennsylvania OP-829 
Rhode Island, sedimentary petrology OP-1291 
Sweden, ground water OP-2009 
Virginia, pedogenesis OP-557 
Wyoming 

energy sources OP-1728 
geochemistry OP-1727 

calcium 
Alaska, geochemistry OP-351 
California, pollution OP-2000 
Colorado, geochemistry OP-1762 
geochemistry OF 93-0393-A; OF 93-0393-B,C 
geomorphology OP-71 
Greenland, geochemistry OP-351 
Indonesia 

geochemistry OP-626 
sedimentary petrology OP-1720 

Maryland, hydrogeology OP-642 
South Carolina, ground water W 2416 
Virginia, hydrogeology OP-642 

calcium carbonate 
Atlantic Coastal Plain, ground water P 1410-D 
Florida, Quaternary OP-1832 
Gulf Coastal Plain, ground water P 1410-D 
Nevada, waste disposal OP-1915 

calcrete 
Nevada, environmental geology OF 93-0690 
Saudi Arabia, Quaternary OP-1361 
United Arab Emirates, Quaternary OP-1361 

CALCRUST 
Arizona, tectonics OP-552 

calderas see also craters. 
B 2099; OP-1407 
Alaska 

GQ-1728 



petrology OP-1745 
Andes, metal ores OP-217: OP-1206 
Arizona 

OF 94-0232; GQ-1743; I-2205 
geochemistry B 2021-D 
geophysical swveys OF 91-0273 
metal ores C 1103-A 
petrology C 1103-A 
volcanism C 1103-B 

Basin and Range Province, gold ores OP-770 
Bolivia, metal ores OF 94-0238; OP-1205 
C~alifornia 

seismicity OP-1497 
seismology OP-502; OP-2027 

Fiji, gold ores OP-1861 
geologic hazards OP-890 
Hawaii 

geochemistry OP -1266 
pollution OP-1963 

Italy, Quaternary OP-1029 
Nevada 

OF 94-0193 
faults OP-1485 
lavaOP-1379 
magmas OP-1886 
petrology OP-789 

New Mexico, metal ores C 1103-A 
Oregon 

gold ores OP-771; OP-917; OP-1861 
Quaternary OP-619 

Philippine Islands 
petrology OP-1887; OP-2048 
seismology OP-1695 

polymetallic ores B 2062 
Spain 

gold ores OP-1207 
metal ores OP-768 

Utah, Cenozoic B 2071 
Wyoming, Quaternary OF 93-0680 

caliche 
Florida, Quaternary OP-742; OP-1832 

Calico Mountains 
structural geology OP-11 06 

CALIDAD 
hydrologyWRI 93-4018 

California see also Antelope Valley; Carrara For
mation; Cascade Range; Coast Range Ophiolite; 
Coast Ranges; Colorado River, Colorado River 
basin; Diablo Range; Forbes Formation; Francis
can Complex; Great Basin; Great Valley Se
quence; Hayward Fault; Klamath Mountains; 
Lorna Prieta earthquake 1989: Long Valley; 
Medicine Lake; Mono Lake; Monterey Forma
tion; Peninsular Ranges; Peninsular Ranges 
Batholith; Sacramento Basin; Sacramento Val
ley; San Bernardino Mountains; San Jacinto 
Fault; San Joaquin Basin; Santa Cruz Mountains; 
Sierra Madre; Sierra Nevada; Truckee River, 
Tulare Formation; Vaqueros Formation; Ventura 
Basin; Zabriskie Quartzite. 
OF 94-0134 
Archean, Old Woman Mountains OP-1531 
areal geology 

OP-145; OP-2017 
Inyo County California B 2053 
Los Angeles County California OP-1347 
Mojave Desert B 2053 
Nevada County California OF 94-0193 
Palm Springs California OP-1637 
Riverside County California B 2053: OF 94-

0246 
Salton Sea OP-1805 

Salton Trough OP-1637 
San Andreas Fault OP-1637 
San Bernardino County California B 2053; 

OF94-0246 
San Diego California OP-1525 
Santa Ana Mountains OP-1706 
Yosemite National Park OP-378 

bibliography OF 92-0368-A; OF 92-0368-B 
Cenozoic 

Lassen County California MF-2154-D 
Mojave Desert B 2053 
Nevada County California MF-2154-D 
Placer County California MF-2154-D 
San Bernardino County California B 2053 
Sierra County California MF-2154-D 

continental margin 
OP-172 

Cape Mendocinoi-2091-A; I-2091-B 
Cretaceous 

OP-900 
Mojave Desert OP-449 
Old Woman Mountains OP-449 
San Bernardino County California OP-234 
San Diego California OP-1265 
San Luis Obispo County California OP-1657 
Santa Ana Mountains OP-1265 

crust 
OP-1589 

Riverside County California OP-784 
San Andreas Fault OP-784 
San Bernardino County California OP-784 
Sonoma County California OP-849 
The Geysers OP-849 
Transverse Ranges OP-168 

crystalline rocks, Cajon Pass OP-1701 
diagenesis, San Gregorio Fault OP-676 
earthquakes 

B 2089; C 1114; OF 93-0556; OF 93-0557; 
OF 93-0578; OF 93-0625; OP-252; OP-610; 
OP-1155; OP-1194; OP-1233; OP-1412; 
OP-1502; OP-1509; OP-1694; OP-1916 
Calaveras Fault OP-922 
Elsinore Fault OP-334 
Los Angeles Basin OP-334 
Los Angeles California OF 94-0143; OF 94-

0197; OF 94-0214-A; OF 94-0214-B 
Los Angeles County California OF 94-0141; 

OF 94-0234; OP-425; OP-718 
Mariposa County California OP-1072; OP-

1420; OP-1696; OP-1733; OP-1932 
Orange County California OF 94-0141 
Parkfield California OF 93-0378; OP-1071 
San Andreas Fault OF 93-0378; OP-1307; 

OP-1501; OP-1729; OP-1951 
San Bernardino County C.alifornia OF 93-

0542; OP-1; OP-80; OP-373; OP-374; 
OP-379; OP-407; OP-410; OP-422; OP-
1452; OP-1500; OP-1591; OP-2011 

San Francisco Bay OP-1978 
San Francisco Bay region OF 94-0218 
Transverse Ranges OP-334 
YosemiteNationalParkOP-1072;0P-1420; 

OP-1696; OP-1733; OP-1932 
ecology 

San Francisco Bay OF 93-0423; OF 94-
0082 

San Francisco Bay region OP-1514 
economic geology 

C 1098; OF 93-0532 
San Gabriel Mountains OF 93-0552 
San Jacinto Mountains OF 93-0552 

elastic waves, San Francisco California OF 93-
0583 

caliche • California 223 

energy sources 
Cuyama Basin OP-1593 
Salton Sea geothermal field OP-721 
San Luis Obispo County California B 1995-

F,G 
Santa Barbara County California B 1995-

F,G 
Santa Maria Basin B 1995-F,G; OF 93-0382 

engineering geology 
OF94-0248 
Alameda County California P 1551-A 
Cajon Pass OP-1702 
Contra Costa County California P 1551-A; 

OF94-0222 
Hayward California OF 94-0222; OP-499 
Humboldt County California OF 93-0383 
Marin County California OF 94-0222 
Monterey Bay OP-1047 
San Andreas Fault P 1551-A; OP-1483 
San Francisco Bay OF 92-0272 
San Francisco Bay region OF 92-0272; OP-

1483 
San Francisco County California P 1551-A; 

OF92-0272 
San Gabriel Mountains OP-1483 
San Mateo County California P 1551-A; 

OF 92-0272; OF 94-0222 
Santa Clara County California P 1551-A; 

OF 92-0272; OF 94-0222 
Santa Clara Valley P 1551-A 

environmental geology 
B 1926 

Alameda County California P 1553-C 
Contra Costa County California P 1553-C; 

OF93-0440 
Lake County California C 1103-A 
Marin County California P 1553-C 
Modoc County California OF 93-0497 
Mojave Desert WRI 93-4137 
Monterey Bay P 1551-E 
Monterey County California P 1551-E; 

P 1553-C 
Sacramento County California OF 93-0440 
San Benito County California P 1553-C 
San Bernardino County California WRI 93-

4137 
San Francisco Bay OF 93-0440 
San Francisco County California P 1553-C 
San Joaquin County California P 1553-C; 

OF93-0440 
San Mateo County California P 1553-C 
Santa Clara County California P 1553-C 
Siskiyou County California OF 93-0497 
Solano County California OF 93-0440 

Eocene, San Joaquin Valley OP-78 
estuaries, San Francisco Bay WRI 93-4128 
evaporite deposits, San Bernardino County Cal-

ifornia OP-119 
faults 

Banning Fault OP-1475 
Death ValleyOP-1317; OP-1370 
Garlock Fault OP-1475 
Hilton Creek Fault OP-1157 
Mission Creek Fault OP-1475 
Mojave Desert OP-65; OP-376; OP-1475 
San Andreas Fault OP-783; OP-1387; OP-

1438; OP-1475; OP-1918 
San Bernardino County California OP-65; 

OP-376 
San Francisco Bay region OP-1387; OP-

1438 
San Gabriel Mountains OP-783 

fluvial features 
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Death Valley OP-1984 
Mojave Desert OP-892 
San Andreas Fault P 1551-E 
Santa Clara County California OF 94-0187 

folds 
Monterey Bay OP-304 
Salinian Block OP-304 
San Andreas Fault OP-304 

fractnres. San Andreas Fault OP-406 
geochemistry 

OP-1023; OP-1592 
Death Valley OP-1678 
In yo County California OF 93-0683 
Mojave Desert OP-11 02; OP-2052 
San Bernardino County California B 2053 
San Francisco Bay OP-1451 
San Luis Obispo County California B 1995-

F,G 
Santa Barbara California OP-1221 
Transverse Ranges OP-1830 

geochronology. Transverse Ranges OP-2054 
geologic hazards 

OF 94-0154; OP-1434; OP-1503; OP-2020; 
OP-2042 
Alameda County California P 1553-C; 

B 1939-B 
C.ontra C.osta C.ounty California P 1553-C; 

B 1939-B; WRI 93-4009 
Hayward California OF 94-0179-K; OP-353 
Kern County California WRI 93-4114 
Los Angeles California OF 94-0179-I; 

OF94-0442 
Los Angeles County California WRI 93-

4114 
Marin County California P 1553 -C; B 1939-

B 
Mono County California MF-2266 
Monterey County California B 1939-B 
San Andreas Fault P 1551-A; OF 94-0179-J; 

OF 94-0179-K; OP-939; OP-1476 
San Benito County California B 1939-B 
San Bernardino County California WRI 93-

4114; OF 94-0179-H 
San Francisco Bay P 1553-C 
San Francisco Bay region WRI 93-4009; 

OF 94-0179-J; OF 94-0179-U; OF 94-
0218; OP-121; OP-959 

San Francisco California P 1553-A; OF 94-
0179-J; OF 94-0179-K 

San Francisco County C.alifornia P 1553-C; 
B 1939-B 

San Mateo County California B 1939-B; 
OP-953 

Santa Clara County California B 1939-B 
Santa Cruz County California OF 94-0179-

J; OF 94-0179-U; OF 94-0218 
geomorphology 

Alameda County California OF 93-0693 
Contra Costa County California OF 93-0693 
Long Valley Caldera OP-1426 
San Francisco Bay region OF 93-0693 
San Francisco County California OF 93-

0693 
San Mateo County California OF 93-0693 
Santa Clara County California OF 93-0693 
Santa Cruz County California OF 93-0693 

geophysical s01veys 
B 2047; C 1103-A 

Alameda County California OF 94-0179-C; 
OF 94-0241; OF 94-0448 

Barstow California OF 94-0202 
Contra Costa County California OF 94-

0241; OF 94-0448 

Imperial County California OF 93-0246; 
OF93-0283 

Kern County California OF 93-0315 
Los Angeles California OF 93-0315 
Marin County California OF 94-0241; 

OF94-0448 
Mendocino County California OF 94-0179-

F 
Nevada County California OF 94-0006-A; 

OF 94-0006-B 
Orange County California OF 93-0247 
Palmdale California B 2114 
Placer County California OF 94-0006-A; 

OF 94-0006-B 
Plnmas Coooty California OF 94-0006-A; 

OF 94-0006-B 
Riverside County California OF 92-0702; 

OF 93-0246; OF 93-0247 
San Andreas Fault OF 94-0241; OP-1091 
San Bernardino County California OF 93-

0315 
San Clemente Island OP-1576 
San Diego Coooty California OF 93-0246; 

OF 93-0247; OF 93-0283; OF 93-0564 
San Francisco Bay OP-1091 
San Francisco Bay region OF 93-0688; 

OF 94-0156; OF 94-0179-B; OF 94-
0179-C; OF 94-0241; OF 94-0448; GP-
1006; GP-1007; OP-1091 

San Francisco Coooty California OF 94-
0448 

San Mateo County California OF 93-0688; 
OF 94-0179-B; OF 94-0179-C; OF 94-
0241; OF 94-0448 

Santa Clara Coooty California OF 93-0688; 
OF 94-0241; OF 94-0448 

Santa Cruz County California OF 93-0688; 
OF 94-0241; OF 94-0448 

Sierra County California OF 94-0006-A; 
OF 94-0006-B 

Solano County California OF 94-0241 
Sonoma Coooty California OF 94-0448 
Stanislans Coooty California OF 94-0448 
Transverse Ranges OP-1137 

geothermal energy 
Sonoma County California OP-956 
The Geysers OP-428; OP-956 

gold ores 
Imperial County California OP-901 
Sierra County C.alifornia OP-1129 

ground water 
OP-515; OP-1547 
Alameda County California OF 94-0418 
Alpine Coooty California OF 94-0039 
Contra Costa County California OF 94-0418 
Death Valley OF 94-0001; OP-226 
Fresno County California OF 93-0665 
lnyo County C.alifornia OF 94-0001 
Long Valley Caldera WRI 93-4127 
Mariposa Coooty California OF 94-0134; 

OP-1460 
Mojave Desert OF 93-0414; OP-542 
Mono Coooty California OP-1286 
Salton Trough OP-802 
San Bernardino County California OF 93-

0414; OP-1845 
San Diego County California W 2394 
San Francisco Bay region OF 94-0418 
San Francisco California WRI 93-4019 
San Joaquin Valley OF 93-0665 
Ventura County California OF 93-0147; 

OP-542 
Yosemite National Park OF 94-0134 

guidebook 
Los Angeles Basin OP-476 
Monterey California OP-276; OP-964 
Orange County California OP-476 
PalosVenresllillsOP-476 
Salinian Block OP-847 
San Andreas Fault OP-964 
San Francisco California OP-276; OP-964 
San Mateo County California OP-964 

Holocene OP-342 
hydrogeology 

YR; OF 93-0145; OF 94-0067 
Berkeley California OP-446 
Imperial County California HA-0727 
lnyo County California HA-0727 
Kern County California HA-0727 
Lassen Coooty California WRI 93-4043 
Los Angeles County California HA-0727 
Mojave Desert WRI 94-4160 
Orange County California HA-0727 
Riverside County California HA -0727 
Salton Sea OP-573 
San Andreas Fault OP-446 
San Bernardino County California WRI 94-

4160; HA-0727 
San Diego C.ounty California HA-0727 
San Francisco Bay WRI 92-4064 
San Jose California OP-446 
San Mateo County California P 1551-E 
Tulare County California HA-0727 

hydrology 
WRI93-4018 

Alpine County California WRI 93-4182 
ElDorado County California WRI 93-4182 
Fresno County California WRI 93-4085 
Imperial County California WRI 93-4014 
Lassen County California WRI 93-4182; 

HA-0726 
Madera County California WRI 93-4085 
Merced County California WRI 93-4085 
Mono Coooty California WRI 93-4182 
Nevada County California WRI 93-4018; 

WRI 93-4182; OF 93-0368; OF 94-0134 
Placer County California WRI 93-4018; 

WR193-4182 
Plumas County California WRI 93-4182 
Riverside County California WRI 93-4014; 

OF 93-0411 
Salton Sea WRI 93-4014 
San Diego County California WRI 93-4014; 

OF93-0411 
San Joaquin Valley WRI 93-4085; OF 94-

0335 
Sierra County California WRI 93-4182; 

OF94-0134 
Stanislaus County California WRI 93-4085 

Invertebrata. San Andreas Fault OP-907 
Jurassic 

Imperial County California C 1103-B 
Mojave Desert C 1103-B 
Riverside Coooty California C 1103-B 
San Bernardino County California C 1103-B 
Santa Ana Mountains OP-1499 

magmas 
OP-1642 

Alpine County California OF 94-0148 
Cima volcanic field OP-1284 
ElDorado County California OF 94-0148 
Mojave Desert OP-1284 
Mono Coooty California OF 94-0148 
Nevada County California OF 94-0148 
Placer Coooty California OF 94-0148 
Sierra County California OF 94-0148 



Sonoma County California OP-74 
The Geysers OP-74 

mantle OP-67 
maps 

Alameda County California OF 94-0132 
Barstow California OF 93-0568 
Death Valley 1-2305 
Funeral Mountains 1-2305 
Los Angeles County California OF 94-0266 
Mojave Desert OF 94-0173 
San Andreas Fault 1-2390 
San Bernardino Cowtty California OF 93-

0544; OF 94-0173 
San Francisco Bay region OF 94-0132 
San Gregorio Fault 1-2390 
San Luis Obispo County California OF 94-

0128; GQ-1723 
San Mateo County Californial-2371; I-2390 
Santa Barbara County California OF 94-

0128 
Santa Clara County C.al:ifornia I-2371 
Siskiyou County C'.alifornia OF 93-0703 
Tulare County California GQ-1751 

Mesozoic 
Fresno County California OF 94-0267 
Madera County California OF 94-0267 
Mariposa County California OF 94-0267 
Sierra Nevada Batholith OF 94-0267 
Tuolumne County California OF 94-0267 

metal ores 
OP-185; OP-666; OP-1111 

Humboldt County California OF 93-0296 
Mojave Desert C 1103-A 
San Bernardino County California C 1103-

A 
San Joaquin Valley OP-1528 
Shasta County California OF 93-0296 
Tehama County California OF 93-0296 
Trinity County California OF 93-0296 

metamorphic rocks 
Elsinore Fault OP-895 
San Diego County California OP-895 

mineral resources C 1103-A 
Miocene 

Imperial County California B 2053 
Los Angeles Basin OP-1795 
Los Angeles County California B 2053 
San Bernardino County California B 2053 
Transverse Ranges B 2053 

Monterey County California OF 94-0134 
natural gas OP-230 
Neogene 

Avawatz Mountains B 2053 
Death Valley B 2053 
Garlock Fault B 2053 
Imperial County California OF 93-0562 
Mojave Desert B 2053 
San Bernardino County California B 2053 
San Diego County California OF 93-0562 

neotectonics 
OP-1950 
Death Valley OP-358 
lnyo County California OP-358 
Los Angeles Basin OP-1953 
Monterey County California P 1550-F 
Palos Verdes Peninsula OP-1953 
San Andreas Fault P 1550-F 
San Benito County California P 1550-F 
San Bernardino County California OP-495 
Santa Clara County California P 1550-F 

ocean floors, Monterey Bay OP-746 
ocean waves OF 93-0381 

oceanography 
OF93-0520; OF94-0134; OP-188; OP-281 
Monterey Bay OP-305 
Salinian Block OP-305 

Paleogene, Transverse Ranges OP-1926 
paleomagnetism 

Pismo Basin OP-650; OP-1756 
Point Reyes OP-1756 
Salinian Block OP-919 
San Andreas Fault OP-211; OP-919 
San Mateo County California OP-211 
Santa Maria Basin OP-1756 

petroleum 
OF 93-0596-B; OF 93-0596-C 

San Luis Obispo County California B 1995-
F,G 

Santa Barbara County California B 1995-
F,G 

petrology 
OP-633; OP-1214; OP-1638 

Death Valley OP-1121; OP-1982; OP-1988 
Lassen Peak OP-1163 
Los Angeles Basin OP-1575 
Los Angeles California OP-1575 
Mojave Desert OP-318; OP-2053 
Nopah Range OP-1121 
San Bernardino County California OP-1121 
San Diego County California OP-894 
Yosemite National Park OP-1 073 

phase equilibria, San Gabriel Mountains OP-
1021 

plate tectonics 
OP-555; OP-1089; OP-1161; OP-1295 

Humboldt County California OP-983 
Monterey Bay OP-1346 
Salinian Block OP-1346 
San Andreas Fault OP-634; OP-1649; OP-

1655 
YollaBollyTerraneOP-398; OP-1053 

Pliocene 
OF 94-0023; OP-909 

Anza Desert State Park OF 94-0023 
Humboldt County California OF 94-0023; 

OP-37 
San Andreas Fault OP-37 
San Diego County California OF 94-0023 
San Luis Obispo County California OP-37 
Santa Barbara County California OP-37 
Siskiyou County California OF 94-0023 

pollution 
OP-1048 

Palo Alto California OF 93-0500 
San Francisco Bay OF 93-0500; OP-2000 

Proterozoic, Death Valley OP-1122 
Quaternary 

OP-1220 
Alameda County California OF 94-0231 
Cape Mendocino OP-477 
Cima volcanic field OP-946 
lnyo County California OF 93-0558; OF 93-

0683; OP-675; OP-1927 
Long Beach California OP-693 
Long Valley Caldera OP-391 
Los Angeles Basin OP-693 
Mojave Desert OP-946 
Mono County California OF 93-0620 
Mono Craters OP-391 
Newport-Inglewood Fault OP-693 
Orange County California OP-693 
Palos Verdes Hills OP-693 
San Bernardino County California B 2053; 

OP-675 

California " California 225 

San Diego County California OP-477; OP-
853 

San Francisco Bay YR 
San Francisco Bay region OF 94-0231 
San Gabriel Mountains OP-946 
San Mateo County California YR 
Santa Clara County California OF 94-0231 
Santa Clara Valley OF 94-0231 
Ventura County California OF 93-0386 
Yosemite National Park OP-20 10 

sedimentary petrology 
Calaveras County California OP-40 
lnyo County California OF 93-0683 
Mojave Desert OP-393 
Point Sal B 1995-D,E 
San Bernardino County California OP-393 
San Luis Obispo County California B 1995-

D,E 
Santa Maria Basin B 1995-D,E; OP-148 
Transverse Ranges OP-2036; OP-2037 

sedimentary rocks, San Bernardino County Cal
ifornia B 2053 

sedimentary structures 
Santa Barbara County California B 1995-

D,E 
Santa Maria Basin B 1995-D,E 

sedimentation 
Santa Barbara County California B 1995-

D,E 
Santa Maria Basin B 1995-D,E 

sediments, lnyo County California OF 93-0683 
seismic sources, Los Angeles County California 

OP-362 
seismicity 

Calaveras Fault OP-2005 
Lassen Peak OP-1741 
Long ValleyCalderaOP-1497; OP-1596 
San Andreas Fault C 1116; OP-2005 

seismology 
OF 94-0127; OF 94-0199; OP-1235; OP-

1708 
Alameda County California P 1550-F 
Calaveras Fault P 1550-F 
Contra Costa County California P 1550-F 
Fresno County California OF 93-0542 
lnyo County California OF 93-0369 
Long Valley Caldera OP-502; OP-2027 
Los Angeles California OF 94-0278 
Los Angeles County California OP-854 
Mojave Desert OP-1427 
Parkfield California OP-1597 
Riverside County California OP-335 
San Andreas Fault P 1550-F; OF 93-0542; 

OF 93-0622; OF 94-0433; OP-202; OP-
335; OP-421; OP-424; OP-447; OP-782; 
OP-1385; OP-1869 

San Benito County California P 1550-F 
San Bernardino County California OF 93-

0542; OP-81; OP-253; OP-256; OP-335; 
OP-372; OP-424; OP-927 

San Francisco Bay OP-507 
San Francisco Bay region OF 94-0433 
San Francisco California OP-507; OP-807 
San Francisco County California OF 93-

0398 
San Gregorio Fault P 1550-F 
San Joaquin Valley OP-202 
San Mateo County California P 1550-F; 

OF93-0398 
Santa Clara County California P 1550-F; 

OF93-0398 
Santa Clara Valley OP-282; OP-1326 
Sonoma County California OP -427 
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The Geysers OP-427; OP-1506; OP-1847 
soil mechanics 

Alameda County California P 1551-A 
Monterey Cotmty California OF 94-0279 
San Francisco Bay P 1551-A 
San Francisco California P 1551-A; OP-134 
San Francisco County California P 1551-A 

soils, ElDorado County California OF 94-0188 
stratigraphy 

OP-85 
Alameda County California OF 93-0344; 

OF93-0503 
Anza Desert State Park OF 93-0678; OP-

235 
Del Norte County California OP-661 
Imperial County California B 2053 
Kern County California B 2100 
Los Angeles Basin OP-1796 
Merced County California OF 93-0344; 

OF93-0503 
Mojave Desert OP-811 
Point Sal OP-381 
Riverside County California B 2053; OP-

1650 
Salton Trough OP-1860 
San Bernardino County California B 2053 
San Diego County California OF 93-0678; 

OP-235 
San Francisco Bay region OF 93-0503 
Santa Barbara California OP-1943 
Santa Clara County California OF 93-0344; 

OF93-0503 
Santa Cruz County California OF 93-0344; 

OF 93-0503 
Stanislaus County California OF 93-0344; 

OF93-0503 
Tehachapi Mountains B 2100 

structural analysis OP-765 
structural geology 

OP-229; OP-734; OP-1036; OP-1181; OP-
1182; OP-1821; OP-1986 
C.alaveras Fault P 1550-F 
C.ape Mendocino OP-127 
Death Valley OP-1371; OP-1740 
Garlock Fault OP-1958 
Imperial County California B 2053; OP-

1759 
In yo County California OP-1371 
lnyo Mountains OP-454 
Lassen County California OP-604 
Los Angeles Basin OP-1128 
Los Angeles CaliforniaOP-1128; OP-1459; 

OP-2067 
Los Angeles County California B 2053 
MojaveDesertOP-779; OP-1456 
Riverside County California OP-1504 
San Andreas Fault P 1550-F; B 2053; OP-

779; OP-1504; OP-1644; OP-1686; OP-
1859; OP-1958 

San Bernardino County California B 2053; 
OF 94-0236; OP-779; OP-1371; OP-
1504 

San Francisco Bay OP-101; OP-1644 
San Francisco Bay region OP-1644 
San Francisco County California P 1550-F 
San Gabriel Fault B 2053 
San Gorgonio Pass OP-597 
San Mateo County California P 1550-F 
Santa Clara Valley OP-1128 
Santa Maria Basin OP-1936 
Santa Monica Mountains OP-1128 
Sierra Nevada Batholith OP-454 
Simi Hills OP-1128 

Transverse Ranges OP-1936 
Ventura County California B 2053 
Whipple Mountains OP-1 046 

sulfates, San Benito County California OP-216 
tectonics 

OP-1038; OP-1351 
Barstow California OP-893; OP-1187 
Death Valley OP-1055; OP-1310 
Mojave Desert OP-893; OP-1187 

tectonophysics 
OF 93-0706; OP-1045; OP-1139; OP-1766 
San Andreas Fault OP-69 
San Francisco Bay region OP-608 

Tertiary 
B2053 

Death Valley B 2053 
Imperial County California B 2053 
lnyo County California B 2053 
San Bernardino County California B 2053 
San Jose California OP-613 
Whipple Mountains B 2053 

waterways, Glenn County California OP-76 
Yosemite National Park YR 

California Consortium for Crustal Studies see 
CALCRUST 

California Energy Commission 
energy sources P 1570 

caliper logging 
illinois, pollution WRI 93-4187 
Nevada, engineering geology OP-126 
United Arab Emirates, ground water W 2417 

Callisto Satellite OP-1119; OP-1254 
Callovian 

Appalachians OP-1791 
California OP-286 

Calumet Aquifer 
hydrogeology WRI 92-4115 

Calumet River 
engineering geology WRI 94-4112 

Calvert Formation 
OF 93-0581; OP-116 
ground waterOP-1092 
sedimentary petrology OP-586 

Cambrian 
OP-1801 
Acadian, Vermont OP-1002 
AlaskaOP-1383 
Arizona OP-2021 
Bonneterre Formation, metal ores OP-683; OP-

1333 
CanadaOP-1383 
C.arrara Formation, petrology OP-1022 
Chilhowee Group, areal geology OP-712 
ChinaOP-160; OP-609; OP-1186; OP-1713 
Colorado OF 92-0718 
Conococheague Formation 

OP-1973 
pedogenesis OP-557 

District of Columbia OP-1296 
Far East OP-1675 
Kentucky OP-1278 
Lamotte Sandstone, metal ores OP-1333 
Maryland B 2076; OP-1296 
Mount Simon Sandstone, diagenesis OP-1293 
NevadaOP-1383 
New Mexico OP-1658 
Newfoundland OP-801; OP-935 
Pinney Hollow Formation, structural geology 

OP-1816; OP-2013 
Pioche Shale OP-1527 
Quebec OP-801 
Reagan Sandstone, natural gas OF 94-0024 

United States OP-801 
Vermont B 2075; OP-2014 
Virginia B 2076; OP-225 
Zabriskie Quartzite, petrology OP-1022 

Cambridge Arch 
natural gas OF 94-0024 

Camden Anticline 
tectonophysics OP-302 

Cameron mining district 
ground water WRI 93-4226 

Cameroon 
geologic hazards, Lake Nyos OP-1281 

Camp Lejeune North Carolina 
ground water WRI 93-4049 

Camp Rock Fault 
earthquakes OP-407 
seismology OP-256 
tectonics OP-893 

Camp Terrill Fault 
tectonics OP-322 

Campania Italy see Monte Somma; Pozzuoli Italy; 
Vesuvius 

Campanian 
Arkansas OP-443 
California OP-211 
Tennessee B 2073 
Texas B2073 
Utah B 1787-11; OP-1378 
Western Interior B 2073 

Campbell Creek Limestone 
strntigraphy B 2073 

Campi Flegrei see Phlegraean Fields 
Canada see also Eastern Canada; Great Plains; 

Western Canada. 
energy sources P 1570; OP-707; OP-796 
engineering geology OF 94-0248 
environmental geology OP-1566 
geologic hazards 

B2047 
Canadian Cordillera B 2047 

Jurassic, Stikinia Terrane OP-997 
pollution OP-1632 
Quaternary, Hudson Bay Lowlands OP-141 
sedimentary petrology, Canadian Cordillera 

OP-1383 
stratigraphy 

Canadian Cordillera OP-788 
Canadian Rocky Mountains OF 93-0598; 

OP-788 
structural geology, Stikinia Terrane OP-98 

Canada Basin 
oceanography OF 93-0389 
Quaternary B 2080; OP-1948 
tectonophysics OP-302 

Canadian Cordillera 
geologic hazards B 2047 
sedimentary petrology OP-1383 
stratigraphyOP-788 

Canadian Forces Base Borden 
pollution DDS-0025 

Canadian Meteorological Centre 
geologic hazards B 2047 

Canadian Rocky Mountains 
stratigraphy OF 93-0598; OP-788 

·Canadian Series 
Canada OF 93-0598 
Idaho OF 93-0598 
Utah OF 93-0598 

Canadian Shield 
faults OP-1242 



geochemistry 
OP-803 

Grenville Province OP-801 
Wawa Belt OP-82 

orogeny 
Central Gneiss Belt OP-247 
Central Metasedimentary Belt OP-247 

Precambrian 
Kapuskasing Zone OP-669 
Michipicoten Belt OP-669 
Wawa Belt OP-669 

structural geology, Central Metasedimentary 
BeltOP-248 

Canal Zone see Panama Canal Zone 
canals 

L1lina, soil mechanics OP-934 
Florida, ground water OP-571 
illinois, engineering geology WRI 94-4112 
Indiana, hydrogeology WRI 92-4115 
Mississippi, engineering geology WRI 94-4000 
N orth Carolina 

hydrogeology WRI 93-4051 
hydrology OF 93-0078 

Virginia, waterways OP-23 
Canary Islands 

oceanography, Hierro OP-543 
cancrinite 

Poland, petrology OF 94-0145 
Cane Acre Formation 

stratigraphy OP-290 
Cane Creek Anticline 

sedimentary petrology B 2000-F 
Cane Creek Tennessee 

geomorphology WRI 93-4067 
Cannelton Limestone 

stratigraphy B 2073 
Canning Formation 

energy sources OP-1173 
Cantabrian Mountains 

Invertebrata OP-646 
Canyon Coal Bed 

sedimentary petrology C-0143-A 
Canyon Pipe 

geochemistry OP-947 
canyons 

OP-1851; OP-2060 
Atlantic Ocean, oceanography OP-644 
Colorado C 1097 
Nevada, Quaternary OF 93-0689 
New England, oceanography OP-644 
North SeaOP-162 

Cap Enrage Deposit 
geochemistry OP-801 

Capdevila Formation 
plate tectonics OP-1083 

Cape Cod 
engineering geology OP-402 
environmental geology OP-17 65 
geomorphology OP-911 
glacial geology OF 93-0618 
ground water OF 93-0159; OF 94-0052; OP-33 
hydrogeology WRI 93-4064 
ocean circulation OP-1912 
oceanography OP-686 
pollution OP-26; OP-887; OP-1391; OP-1911 
tectonophysics OP-385 

Cape Fear 
oceanography OP-1797 
tectonophysics OP-385 

Cape Fear Aquifer 
ground water W 2416; WRI 94-4016 

Cape Fear Arch 
geomorphology OF 93-0381 

Cape Fear Formation 
stratigraphy OP-290 

Cape Girardeau Missouri 
geologic hazards OF 94-0179-0 

Cape Hatteras 
geophysical surveys DDS-0013 
oceanography OP-686; OP-1797 
tectonophysics OP-385 

Cape Lookout 
oceanography OP-1797 

Cape May Formation 
Quaternary OP-1803 

Cape Mendocino 
continental margin I-2091-A; I-2091-B 
Quaternary OP-477 
structural geology OP-127 

Cape Mendocino earthquakes 1992 
engineering geology OF 93-0383 
structural geology OP-127 

Cape Province South Africa 
stratigraphy OF 94-0023 

Cape Romain National Wildlife Refuge 
environmental geology OP-298 

Cape Verde Atlantic 
Pliocene OF 94-0023 

Capitan Formation 
sedimentary petrology OP-1222 

carbamates 
geochemistry OF 93-0650 

carbargilite see coal 
carbon see also organic carbon. 

C-13/C-12 
Alaska OP-370; OP-732; OP-1173; OP-

1707 
ArizonaOP-643 
Arkansas OP-237 
Basin and Range Province OP-915 
C.alifornia OF 93-0683; OP-172; OP-675; 

OP-1593 
coal P 1570 
energy sources P 1570 
Far East OP-1675 
geochemistry OP-530 
Great Basin OP-915 
Great Britain OP-146 
Greenland OP-675 
Guatemala OP-395 
Gulf of California OP-808 
hydrogeology OP-556 
Idaho OP-1259; OP-1294 
Kansas OP-1495 
natural gas P 1570 
NebraskaOP-1495 
Nevada OP-157; OP-257; OP-967; OP-1979 
New Hampshire OP-2051 
New Mexico OP-908; OP-1989 
Newfoundland OP-801 
Pacific Ocean OP-159 
Quaternary OP-668 
Quebec OP-801 
Rocky Mountains OP-1491 
Russian Federation OP-151; OP-1176 
sedimentary petrology OP-1399 
stratigraphy OP-12 
Sweden OP-2009 
United States OP-801 
Victoria Australia OP-30 
Western Interior OP-1863 
Wyoming P 1570; OP-416 

Canal Zone • carbon dioxide 227 

C-14 
Alaska B 2068 
Antarctica OP -187 
Arizona OP-643; OP-2021 
Atlantic Coastal Plain P 1410-D; B 2069; 

OP-685 
Basin and Range Province OP-915 
C.alifornia OF 93-0620; OF 93-0683; OP-

172; OP-342; OP-542; OP-675; OP-
1460; OP-1821; OP-1927; OP-2000 

CanadaOP-141 
ChileOP-41 
Colombia OP-1 015 
Colorado OP-523 
Connecticut OP-863 
Costa Rica OP-1159 
Egypt OP-1968 
Florida OP-21; OP-742; OP-1832 
geochemistry OP-530 
Great Basin OP-915 
Great Lakes OP-150; OP-1177 
Greenland OP-675 
ground waterOP-1772 
Guatemala OP -194 
Gulf Coastal Plain P 1410-D 
Gulf of California OP-821 
Hawaii OP-593; OP-1241 
illinois OP-1208 
Indonesia OP-872 
Kansas OP-1495 
Massachusetts OP-863 
NebraskaOP-1495 
Nevada OF 93-0620; OP-91; OP-257; OP-

967; OP-1622; OP-1821; OP-1979; OP-
2066 

New Jersey OP-1803 
Oregon OP-619; OP-670 
Russian Federation OP-151; OP-667; OP-

1176 
Sudan OP-1968 
Texas OP-1224 
United States OP-141 
Washington OF 93-0542; OP-1133 
Wyoming OF 93-0687; OP-831 

California, soils OF 94-0188 
China, metal ores OP-1343 
Colorado 

environmental geology WRI 93-4211 
sedimentary petrology OP-1991 

energy sources P 1570; OP-932 
Georgia, geochemistry W 2373 
Massachusetts, sedimentary petrology OP-1615 
natural gas P 1570 
Philippine Islands, soils W 2410 
Rhode Island, sedimentary petrology OP-1615 
Russian Federation, Quaternary OP-651 
Utah, sedimentary petrology OP-1991 
Wyoming, energy sources OP-1728 
Yukon Territory, metal ores OP-1343 

carbon dioxide see also greenhouse effect. 
OP-1120 
Alaska, metal ores OP-1041 
Arkansas, metal ores OP-683 
Basin and Range Province 

geochemistry OP-1605 
Quaternary OP-915 

Colorado, soils OF 93-0584 
Cretaceous OP-1415 
East Pacific Ocean Islands, geochemistry OP-

349 
energy sources C 1115 
Great Basin, Quaternary OP-915 
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Gulf Coastal Plain, ground water OP-952 
Gulf of C.alifomia, geochemistry OP-808 
metal ores OP-1 030 
Missouri, metal ores OP-683 
Montana, stratigraphy OP-1572 
Nevada 

fluid inclusions OP-1841 
ground water OP-2066 

Oklahoma, pollution OP-1874 
Philippine Islands, geochemistry OP-933 
pollution OP-1189; OP-1568 
Polynesia, geochemistry OP-349 
Saudi Arabia, tungsten ores OP-429 
Virginia, sedimentary petrology OP-511 
Washington, environmental geology OF 94-

0212 
carbon-14seeC-14 
carbonaceous shale see black shale 
carbonate compensation depth 

Alaska, Quaternary B 2080 
carbonate ion 

geomotphology OP-71 
Oklahoma, pollution OP-1874 
Wyoming, geochemistry OP-938 

carbonate platforms 
Atlantic Ocean, stratigraphy OP-1526 
Bahamas, stratigraphy OP-496 
C.alifomia, sedimentary petrology OP-2037 
Far East, stratigraphy OP-1675 
Idaho, stratigraphy B 2088 
Kazakhstan, tectonophysics OP-1183 
Utah, stratigraphy B 2088 

carbonate ramps 
Alaska, Carboniferous OP-1561 
Canada, stratigraphy OP-788 
Nevada, stratigraphy OP-1625 
United States, stratigraphy OP-788 
Utah, stratigraphy OP-1625 

carbonate rocks see also calcite; calcrete; caliche; 
carbonate platforms; chalk; dolomite; dolost~ne; 
grainstone; limestone; packstone; travertme; 
wackestone. 
Alabama OP-1418 
Alaska 

BrachiopodaOP-77 
Mississippian B 2031 
stratigraphy B 2068 

Atlantic Ocean, stratigraphy OP-794 
Basin and Range Province, . ground water 

OF 93-0170 
California, faults OP-1317 
China, energy sources OP-317 
ColoradoOP-1418; OP-1991 
Florida 

geophysical surveys OP-1013 
Jurassic OP-1 000 
petroleum OF 94-0211 

gold ores OP-988 
Great Basin, ground water OF 93-0170 
Great Lakes, ground water OP-11 (JJ 

Greenland, non-metal deposits OP-1315 
Idaho 

stratigraphy OF 93-0680 
tectonics OP-1271 

Indiana, ground water OF 93-0627 
Iowa, Cretaceous OP-998 
Israel OP-624 
Midwest OP-1135 
Montana 

stratigraphy OP-547 
tectonics OP-1271 

Nevada 
OP-66 

faults OP-1317 
ground water OF 93-0420; OP-257 
hydrogeology WRI 93-4095 
waste disposal OP-972 

New England, stratigraphy OP-794 
New Mexico OP-1222 
Ohio, ground water OF 93-0627 
Oklahoma, natural gas OF 94-0024 
petroleum OF 94-0211 
Puerto Rico, ground water OP-1636 
South Carolina, non-metal deposits OP-1315 
South Dakota, solution features OP-486 
Tennessee, pollution OP-951 
Texas OP-1222 
United Kingdom, non-metal deposits OP-1315 
United States OP-624 
Utah 

OP-1991 
gold ores OP-640 
ground water OF 93-0420 
stratigraphy OF 93-0680; OP-630 

Western Interior, stratigraphy OP-1219 
carbonate sediments 

Florida 
OP-1900 
Quaternary OP-1168 

New Jersey OP-1792 
carbonatesseealso ankerite; artinite; calcite; can

crinite; dawsonite; dolomite; hydromagnesite; 
magnesite; nahcolite; siderite; trona. 
Arizona, metal ores OF 93-0392 
California, Quaternary OP-675 
Greenland, Quaternary OP-675 
metal ores OP-842 
Nebraska, ground water OP-1339 
Nevada, environmental geology OF 93-0690 
Quaternary OP-668 
structural geology OF 93-0680 
Wyoming, soils OP-1909 

carbonatites 
diamonds OF 94-0174 
metal ores B 2062 
New Mexico OP-1658 
Venezuela 

economic geology B 2062 
metal ores B 2062 

Carboniferous see also Lisburne Group; 
Mississippian; Pennsylvanian. 
OP-1143 
AlaskaOP-1383 
CanadaOP-1383 
Chilliwack Group, structural geology OP-878 
Coal Measures 

England OP-1179 
Germany OP-1179 

Dinantian, Austria OP-969 
Ely Limestone OP-1742 
Europe OP-520 
Georgia OP-1421 
Jackfork Group, geochemistry OP-231 
Kazakhstan OP-1183 
Nevada OP-1383 
Springer Formation, energy sources OF 94-

0024; OP-1517 
Stellarton Group, sedimentary petrology OP-

1617 
Tournai sian 

OP-912 
Canada OP-788 
United States OP-788 

Westphalian 
AlabamaOP-1952 
Appalachians OP-1416 
Canada OP-1940 
England OP-1179 
Georgia OP-1952 
Germany OP-1179 
Nova Scotia OP-1617 
United States OP-1940 

carbonization see coalification 
Cardiidae 

Alaska OP-536 
Careaga Sandstone 

energy sources B 1995-F,G 
Caribbean Mountain Range 

mineralogy OP-596 
Caribbean Plate 

Costa Rica, seismology OP-587 
Panama, seismology OP-587 
Puerto Rico, tectonophysics OP-1171 

Caribbean region see also West Indies. 
geophysical surveys C 1103-A 
metal ores C 1103-A 
petroleum C 1096 

Caribbean Sea 
mantle OP-2055 
marine geology OF 93-0537 
seismicity OP-179 

Carinthia Austria 
Invertebrata OP-969 

Carlile Shale OP-1219; OP-1516 
Carlisle Pennsylvania 

pollution WRI 93-4172 
carlosruizite 

Chile, nitrates OP-460 
Carlton Meteorite 

phase equilibria OP-554 
Carmel Formation OP-136 
carnallite 

Colorado 
fluid inclusions OP-2040 
non-metal deposits OP-958 

Utah 
fluid inclusions OP-2040 
non-metal depo~its OP-958 . 

Carnegie Quarry 
sedimentary petrology OP-1990 

Carnian 
Arizona OP-10(JJ 
Utah OP-lO(JJ 

Carolina slate belt 
areal geology OF 94-0420 
faults OP-1448 
geophysical surveys OP-1212 
gold ores OP-142 
maps OF 93-0614 
metal ores OP-19 
non-metal deposits OP-1315 · 
structural geology OP-1556 
tectonics OP-1449 

Carolina Trough 
salt tectonics OP-183 
tectonophysics OP-385 

Carpentaria.Basin 
structural geology OP-1261 

Carpenter Ridge Tuff 
metal ores OP-1298; OP-1299 

Carquinez Strait 
hydrogeology WRI 92-4064 



Carrabassett Formation 
Devonian OP-1444 
sedimentary petrology OP-1377 
stratigraphyOP-1376; OP-1776 

Carrara Formation 
petrology OP-1022 

Carrizo Plain 
faults OP-1918 

Carson Desert 
environmental geology WRI 92-4024-B 
hydrogeology WRI 89-4118; OF 93-0463 
Quaternary OP-91 

Carson Lake 
environmental geology WRI 92-4024-B 
lacustrine features WRI 92-4024-B 

Carson River basin 
ground water P 1409-H; OF 94-0039 
hydrology YR; WRI 93-4018; OF 93-0368 

carst see karst 
Cartographic Technology Laboratory 

maps YR 
cartography see also digital cartography; geod

esy. 
YR; P 1395; C 1103-A; OF 94-0001; OF 94-

0134; OF 94-0200; OF 94-0438; OP-105; OP-
435; OP-848; OP-1050; OP-1099; OP-1236; 
OP-1421; OP-1637; OP-1651; OP-1706; OP-
1805; OP-1883; OP-2017; OP-2062 
Cenozoic OP-2002 
consetvation YR 
Cretaceous OP-1657 
earthquakes OF 93-0680; OF 94-0197; OP-

1932 
ecology OP-1514 
economic geology B 2062; OP-367 
environmental geology C 1103-A; OP-574 
faults OF 94-0049; OP-1665 
fractures OP-1352 
geochemistry C 1103-A 
geochronology OP-1 001 
geologic hazards B 2047; OF 93-0680; OF 94-

0134; OP-121; OP-212; OP-1127 
geomorphology YR; OF 93-0548; OF 93-0702-

A; OF 93-0702-B; OF 94-0052; OF 94-
0200; OP-941; OP-1049 

geophysical sutveys YR; B 1926; C 1103-A; 
OF 93-0385-B; OF 93-0560.:A; OF 93-
0560-B; OF93-0680; OP-171; OP-658; OP-
764; OP-1576 

ground water OF 94-0075; OP-220; OP-1026 
hydrogeologyOP-578; OP-962; OP-1306 
hydrology OP-357; OP-1995 
metal ores C 1103-A; OF 93-0392; OF 93-

0560-D; OP-10; OP-208; OP-456 
metamorphic rocks OP-1430 
metamorphism OP-1705 
mineral resources B 1926; C 1103-A; OP-1203 
ocean floors OP-1210 
oceanography OP-591; OP-592; OP-1237 
petrology OP-1 002 
plate tectonics OP-980; OP-1161 
pollution OP-1104; OP-1879 
Quaternary OP-832; OP-1524; OP-1612 
seismic sources OP-362 
soils YR 
stratigraphy OP-1829 
structural geology B 2000-C,D; OP-1090; OP-

1240; OP-1738; OP-1817; OP-1821; OP-
1859; OP-2013; OP-2067 

tectonics OP-405; OP-1014 
uranium ores C 1103-A 
volcanism C 1103-A 

waste disposal OP-839; OP-1195; OP-1985 
Cascade Range see also Mount Hood; Mount 

Rainier; Mount Saint Helens; Newberry Vol
cano. 
crustOP-224 
geochemistry OF 93-0686 
geologic hazards OF 94-0179-E 
geothennal energy OP-27 
hydrogeology P 1044-L 
hydrology OF 93-0640; OF 94-0077 
metal ores OP-551 
natural gas OF 94-0159 
petrology OP-1163 
plate tectonics OP-1987 
Quaternary OP-347 
stratigraphy OP-580 
structural geology OP-604 
tectonics OP-1494 
tectonophysics OF 93-0542 

Cascadia Basin 
oceanography OP-1166 

Cascadia subduction zone 
earthquakes OF 93-0542; OP-1768 
geologic hazards OP-1718 
plate tectonics OF 93-0542; OP-903; OP-1987 
Quaternary OF 93-0542 
structural geology OP-127 
tectonophysics OF 93-0706 

CASERTZ 
geophysical sutveys OF 94-0180; OP-49 

Casper Mountain 
sedimentary petrology OP-1835 

Caspian Basin 
Pliocene OF 94-0023 
tectonophysics OP-1183 

cassiterite see tin ores 
Castaneda Hills Quadrangle 

maps GQ-1719; GQ-1720 
Tertiary B 2053 

Castile Formation 
sedimentary petrology OP-1222 

Castle Creek Deposit 
non-metal deposits OP-810 

Castle Dome Mountains 
maps I-2138 

Castle Hayne Aquifer 
ground water WRI 93-4049 

Castle Lake 
damsOP-572 

Castle Mountain Fault 
engineering geology OF 94-0218 

Castle Mountains 
Miocene B 2053 

Castle Peaks 
Miocene B 2053 

cataclasis 
Virginia, structural geology OP-1356 

cataclasites 
Massachusetts, tectonics OP-1413 

catagenesis 
sedimentary petrology OP-1399 

Cataboula Formation 
ground water OF 94-0125 

catalogs 
Pl534; CAT 
Alaska 

coal OF 93-0396 
earthquakes B 2089; EV 
Mesozoic OF 93-0713 
plate tectonics B 2068 

Carrabassett Formation • caves 229 

seismology OF 93-0685-A; OF 93-0685-B 
Arizona, geochemistry B 2021-D 
Australia, earthquakes EV 
California 

earthquakes B 2089; C 1114 
engineering geology P 1551-A 
stratigraphy OF 93-0344; OF 93-0503 

Caribbean region, ground water OF 91-0504 
Colorado 

earthquakes EV 
economic geology DDS-0012 
geochronology OF 93-0615 

earthquakes C 1101; PDE; OF 93-0600-A; 
OF 93-0600-B; OF 93-0600-C; OF 93-
0601-A; OF 93-0601-B; OF 93-0602-A; 
OF 93-0602-B; OF 93-0603-A; OF 93-
0603-B; OF 93-0604-A; OF 93-0604-B; 
OF 93-0605-A; OF 93-0605-B; OF 93-
0606-A; OF 93-0606-B; OF 93-0607-A; 
OF 93-0607-B; OF 93-0608-A; OF 93-
0608-B; OF 93-0609-A; OF 93-0609-B 

Egypt, earthquakes EV 
Florida, Pliocene OF 93-0563 
geochemistry OF 90-0044 
geophysical sutveys OF 93-0592 
ground water C 1104 
Hawaii 

earthquakes B 2089 
environmental geology EV 

hydrogeology OF 93-0410 
hydrology OF 93-0626; OF 94-0304 
ichnofossils DDS-0023 
Kentucky, hydrology OF 93-0326-A; OF 93-

0326-B 
Lesser Antilles, ground water OF 91-0504 
Mexico, metal ores OF 93-0718 
Netherlands, earthquakes EV 
Nevada, paleobotany OF 94-0441-A; OF 94-

0441-B; OF94-0441-C 
Oregon, earthquakes EV 
Puerto Rico, earthquakes B 2089 
seismology OP-823 
South America, mineral resources B 2062 
Utah, economic geology DDS-0012 
Venezuela, economic geology B 2062 
Virginia, hydrology OF 93-0462 
Washington, Eocene B 2085-B 

catastrophism 
Argentina, VertebrataOP-1081 
Wyoming, VertebrataOP-1081 

catchments see drainage basins 
Catbeart Mountain 

metal ores OP-1875 
Cathedral Batholith 

petrology OP-1312 
cathodoluminescence OF 94-0145; OP-758 
cation exchange capacity OP-1720; OP-1772; 

OP-1874 
cation-ratio dating 

Hawaii, Quaternary OP-1241 
Catoctin Formation 

B2076 
structural geology OP-225 

Catoctin Mountain 
hydrology OF 93-0169 

Caucasus see also Greater Caucasus. 
earthquakes OP-403 

Cautbomville Quadrangle 
sedimentary petrology OP-586 

caves see also speleothems. 
New Mexico, solution features OP-1147 



230 Cayley Plains • Chandeleur Islands 

South Dakota. solution features OP-486 
Virginia, sedimentary petrology OP-511 

Cayley Plains OP-1403 
Cd see cadmium 
CD-ROM 

OF 94-0052; OF 94-0200; OP-2057 
economic geology DDS-0012 
environmental geology OP-466 
hydrology WRI 93-4018 
maps OP-1050 

Ce see cerium 
Ce-144 

pollution OP-478 
Cedar Hill California 

earthquakes OF 94-0234 
Cedar Mountain Formation 

OP-1010 
salt tectonics OP-1486 

Cedar River 
environmental geology OP-845 
pollution OP-844 

celestite 
Colorado, geochemistry OP-1428 
Utah, geochemistry OP-1428; OP-1828 

cement 
Alabama 

energy sources OP-461; OP-797 
sedimentary petrology OP-1418 

Arkansas, metal ores OP-683 
Colorado, sedimentary petrology OP-1418 
Georgia, oceanography OP-1237 
illinois, diagenesis OP-1293 
Indiana, diagenesis OP-1293 
Louisiana, diagenesis OP-1375 
metal ores OP-1111 
Michigan, ground water OP-2033 
Mississippi, diagenesis OP-1375 
Missouri, metal ores OP-683; OP-1333 
Nebraska. ground water OP-1339 
Nevada, waste disposal OP-1915 
Newfoundland, geochemistry OP-801 
Oklahoma. energy sources OP-1517 
Quebec, geochemistry OP-801 
United States, geochemistry OP-801 
Wyoming 

energy sources OP-1728 
metal ores OP-1333 

Cement Field 
energy sources OP-731 

Cenomanian 
Appalachians OP-1791 
California OP-2002 
Montana OF 93-0680; OP-698; OP-1364 
New Mexico B 2073 
Western Interior OP-1006; OP-1863 

Cenozoic see also Quaternary; Tertiary. 
C 1103-A; OP-984; OP-1062; OP-1590; OP-

2018 
Alaska C 1106 
AntarcticaOP-49; OP-155 
Arizona C 11 03-A; OP-552; OP-1939 
Arkansas OP-1512 
Atlantic Coastal Plain OP-209; OP-1263 
Basin and Range Province OP-575; OP-1463 
Bolivia C 1103-A 
California B 2053; OF 93-0344; MF-2154-D; 

OP-145; OP-858; OP-1181; OP-1187; OP-
1273; OP-1284; OP-1740; OP-2002 

Colorado Plateau OP-1766 
Glenns Ferry Formation OF 94-0023 
Great Basin OP-575; OP-1463 

Gulf Coastal Plain OP-309 
Idaho OP-2030 
illinois OP-326 
Indonesia OP-1144 
lower Cenozoic 

Alaska B 2068 
California OP-398 
Colorado I-2291-B 
Mexico OP-398 
Oregon OP-398 
Utah 1-2291-B 

Matuyama Epoch, California OF 93-0683 
Mexico C 1103-A 
Missouri OP-326 
Montana OF 94-0147 
Nevada MF-2154-D; OP-73; OP-320; OP-405; 

OP-858; OP-967; OP-1285; OP-1484; OP-
1653; OP-1670; OP-1740 

New Mexico C 11 03-A 
Oregon OP-145 
Pacific region OP-164 
Russian Federation OP-280 
Santa Fe Group 

OP-1140 
ground waterWRI 92-4156 

Texas WRI 93-4037 
Tulare Formation OP-1829 
Utah B 2071; OP-1670; OP-2030 
Venezuela B 2062 
Washington GQ-1680 

Centennial Wash Quadrangle 
maps GQ-1718 

Center for Inter-American Mineral Resources 
Investigations 
economic geology C 1098 
mineral resources C 1103-A 

Centerville Beach 
Pliocene OF 94-0023; OP-37 

Central America see also Caribbean region; 
Costa Rica; Guatemala; Honduras; Latin Amer
ica; Nicaragua; Panama. 
Invertebrata OP-649 
Neogene, Panama Canal Zone OF 94-0023 

Central Asia see Kazakhstan; Kyzylkum 
Central Atlantic Coastal Plain 

ground water P 1404-K; OF 93-0484 
central Chile earthquake 1985 see Chile earth

quake 1985 
Central City mining district 

metal ores C 1097 
Central Europe see Austria; Germany; Hungary; 

Poland; Silesia 
Central Gneiss Belt 

orogeny OP-247 
central granite see batholiths 
Central Kansas Uplift 

natural gas OF 94-0024 
Central Maine Terrane 

structural geology OP-2047 
Central Massif see Montagne Noire 
Central Metasedimentary Belt 

orogeny OP-247 
structural geology OP-248 

Central Missouri District 
metal ores OP-683 

Central Nevada Caldera 
areal geology OF 94-0193 

Central Oklahoma Aquifer 
ground water W 2357-B 
hydrogeology OF 92-0642 
pollution OP-1874 

Central Rocky Mountains 
stratigraphy OP-1380 

Centralia Quadrangle 
structural geology MF-2265 

Cephalopoda see Tetrabranchiata 
cephalopods see ammonoids 

ceramic materials see andalusite deposits; kyanite 
deposits; sillimanite deposits 

CERCLA see Superfund 
Ceres Asteroid OP-1530 

cerium 
Commonwealth of Independent States, pollu-

tionOP-478 
Europe, pollution OP-478 
geochemistry OF 93-0393-A; OF 93-0393-B,C 
Japan Sea. Quaternary OP-1783 
West Virginia, mineral resources I-2364-F 

Cerro Prieto 
geothermal energy OP-906 

Cerro Rico de Potosi Deposit 
metal ores C 1103-A 

Cerros Bravos volcanic complex 
metal ores OP-598 

cesium 
Alaska, geochemistry OP-351 
Cs-137 

Arizona OP-2021 

California OP-2000 

Commonwealth of Independent States OP-
478 

Europe OP-478 
New Hampshire OP-2051 

South Dakota OP-118 
Greenland, geochemistry OP-351 

chabazite 
Idaho OP-1634 

Chadron Formation 
uranium ores OF 93-0624 

chain silicates see amphibole group; pyroxene 
group 

Chainman Shale 
OP-1725; OP-1742 
folds OP-1913 

chalcedony 
geochemistry OP-249 

chalcocite 
phase equilibria OP-1888 

chalcopyrite 
Pennsylvania OP-829 
phase equilibria OP-1888 

chalk 
Colorado, oil and gas fields OP-690 

Chalk Hills Formation 
non-metal deposits OP-810 

Challis National Forest 
maps I-2395 

chalybite see siderite 

Chaman Fault 
structural geology OP-1630 

chambers, magma see magma chambers 

chamosite 
Oklahoma, sedimentary petrology OP-843 

Champaign Quadrangle 
Quaternary OP-1524 

Chandeleur Islands 
geomorphology OP-549 



changes of level see also eustacy; isostasy; shore
lines; terraces. 
OF 93-0381 
Alabama. stratigraphy OP-1529 
Alaska 

Invertebrata OP-1 03 
Quaternary B 2055 

Atlantic Coastal Plain OF 93-0381 
Atlantic Ocean 

Neogene OP-1260 
stratigraphy OP-1526 

Australia, geochemistry OP-423 
Bahamas, stratigraphy OP-496 
Basin and Range Province, Quaternary OP-

1450 
California, hydrogeology P 1551-E 
Chile, Quaternary OP-41 
Florida 

diagenesis OP-2024 
Quaternary OP-742; OP-1600; OP-1832 

Georgia, oceanography OP-1237 
Great Basin, Quaternary OP-1450 
Great Lakes, Quaternary OP-1899 
Hawaii, Quaternary OP-606; OP-877 
hydrogeology W 2422 
Japan, geophysical surveys OF 93-0542 
Louisiana 

Quaternary OF 93-0381 
tectonophysics OP-89 

Maine OF 93-0381 
Mississippi, stratigraphy OP-1529 
Netherlands OF 93-0381 
Nevada, Quaternary OF 93-0680 
North Carolina OF 93-0381 
Nova Scotia OF 93-0381 
Ohio 

OF 94-0200; OP-1363 
Quaternary OF 94-0200 

Oregon, Quaternary OF 93-0542 
Pacific Coast, Pleistocene OP-605 
Pacific Ocean, Quaternary OF 93-0542 
Texas, tectonophysics OP-89 
Wales, Quaternary OP-356 
Washington, Quaternary OF 93-0542 
Wisconsin MF-2254 

channel geometry 
Arizona 

engineering geology WR193-4169 
hydrology WRl 93-4034 

California, faults OP-1918 
Far East, energy sources OP-792 
geomorphology OP-432 
Georgia, waterways OP-479 
Great Britain, energy sources OP-792 
Iowa, hydrology WRl 93-4062 
Massachusetts, geomorphology OP-911 
Mississippi, highways WRI 93-4131 
North Carolina, hydrology W 2408-A 
Utah, geologic hazards OF 92-0358 
Wyoming, hydrology WR194-4014 

Channel Islands see San Clemente Island 
channeled scablands 

Pennsylvania, Quaternary OF 94-0434 
channelization 

Mariana Islands, geologic hazards OF 91-0571 
Micronesia. geologic hazards OF 91-0571 
Puerto Rico, waterways OP-655 
Tennessee, fluvial features P 1470 

channels see also braided streams; canals; channel 
geometry; fluvial features; streamflow; thal-

wegs; waterways. 
OP-135; OP-1407; OP-1883; OP-1884; OP-

1885; OP-2060 
Alaska 

energy sources B 2068 

geologic hazards WRI 93-4078 

stratigraphy B 2068 
Arizona 

geomorphology OP-888 

hydrogeology OP-795 
Atlantic Coastal Plain, changes of level OF 93-

0381 
California, sedimentary structures B 1995-D,E 
engineering geology OP-480 
Florida, hydrology OP-1511 
geologic hazards OP-9 
Gulf of Mexico, ocean floors OP-1751 
Indiana, engineering geology OP-602 
Massachusetts, engineering geology OP-659 
New Zealand, geomorphology OF 93-0381 
North Carolina 

geomorphology OF 93-0381 

ocean floors OF 94-0409 
Pakistan, sedimentation OF 93-0680 
Pennsylvania, groWld water WRl 94-4059 
Tennessee, geomorphology WRI 93-4067 
Utah 

engineering geology P 1514 

sedimentary petrology B 2087-A 
Wyoming 

Quaternary OF 93-0680 

stratigraphy OP-464 

chaos OP-1853 

Charleston South Carolina 
Cretaceous MF-2273 
geologic hazards OF 94-0179-Q 
hydrology WRI 93-4079 
stratigraphy OP-290 

Charlotte Belt 
structural geology OP-618; OP-1556 

Charlotte Harbor Florida 
hydrology OP-1511 

Charlotte North Carolina 
hydrogeology OF 93-0437 

Charters Towers Australia 
gold ores OP-327 

Charters Towers Group 
gold ores OP-327 

chartology see cartography 

Chasma Boreale 1-2357 

Chattahoochee River 
hydrogeology WRl 93-4084 
pollution OF 94-0099 

Chattahoochee River Aquifer 
groWtd water P 1410-D 

Chauga· Walhalla Complex 
structural geology OP-618 

Chedabucto Bay 
geomorphology OF 93-0381 

ChehaUs Basin 
energy sources OP-1579 

Chemehuevi Formation 
stratigraphy B 2053 

Chemehuevi Valley 
Cenozoic B 2053 

changes of level• Cheyenne Wyoming 231 

chemical analysis see also atomic absorption; 
chromatography; electron probe; inductively 
coupled plasma methods; mass spectroscopy; 
minor-element analyses; titration. 
geochemistry W 2373; OF 90-0044; OF 93-

0692; OF 94-0037; OF 94-0042; OF 94-
0062; OP-366; OP-722 

hydrogeology WRI 93-4082; WRI 94-4046; 
OF 93-0074; OF 94-0052 

hydrology WRI 92-4101; OF 94-0304 
chemical explosions OF 93-0369; OF 94-0448 

chemical sedimentation 
Idaho, geochemistry B 2023-B 

chemical weathering 
OP-99; OP-684 
environmental geology OP-408 
Hawaii, geochemistry OP-420 
hydrogeology OP-1388 
Puerto Rico, geochemistry OP-1060 
Utah OP-1588 

chemically precipitated rocks see also chert; 
evaporites; ironstone; phosphate rocks; silcrete; 
tufa. 
California, oceanography OP-281 
Mexico, stratigraphy OP-1 085 

chemostratigraphy 
California, geochemistry B 1995-F,G 
Ordovician OP-519 

chemosynthesis 
California, plate tectonics OP-1346 

Chemung River 
engineering geology OP -112 

Chernobyl nuclear accident 
Commonwealth of Independent States, pollu

tionOP-478 
Europe, pollution OP-478 

Cherokee Platform 
petroleum OF 94-0024 

Cherry Hill Deposit 
metal ores OP-666; OP-1111 

Cherry Lake Quadrangle 
maps GQ-1725 

chert 
Alaska, stratigraphy B 2068 
California 

metal ores OF 93-0296 
stratigraphyOP-381; OP-442 

China, metal ores OP-160 
Nevada, stratigraphy OF 93-0680; OP-1059 
paleomagnetism OP-1362 

Chesapeake Bay 
geophysical surveys OP-1554 
hydrogeology WRI 92-4087; WRI 93-4018 
stratigraphy OP-689; OP-1804 

Chester Dome 
geochronology OP-1 001 
petrology OP-1002 
structural geology OP-1815; OP-1816; OP-

1817 

Chesterian 
Alabama OF 94-0211 
Mississippi OF 94-0211 

Cheyenne River 
hydrology OP-118 

Cheyenne Sandstone 
ground water P 1414-E 

Cheyenne Wyoming 
ground water WRl 92-4047 
hydrology WRl 93-4022 



232 Cheyenne-Arapaho Tribes • chromatography 

Cheyenne-Arapaho Tribes 
pollution OF 93-0110 

Chiapas Mexico see El Chich on 
Chicago UUnois 

engineering geology WRI 94-4112; OP-645 
geomorphology OP-1300 

Chicago River 
engineering geology WRI 94-4112; OP-645 

Chicago Sanitary and Ship Canal 
hydrogeology WRI 93-4048 

Chichagof Island 
metamorphism OP-1 088 

Chickahominy Formation 
Paleocene OP-117; OP-284 
stratigraphy OP-1804 

Chickahominy-Piney Point Aquifer 
ground waterOP-1092 

Chickaloon Formation 
stratigraphy B 2068 

Chlckies Quartzite 
environmental geology OP-1891 

Chicod Creek basin 
pollution OF 94-0050 

Chicot Aquifer 
ground water WRI 90-4119; WRI 92-4180; 

OF 93-0075; OP-713 
Chicxulub Crater 

geochronology OP-1557 
stratigraphy OP-1 085 

Chief Mountain Quadrangle 
maps GQ-1731 

Chihuahua Mexico 
crystalline rocks OP-1123 
economic geology C 1098 
ground water OF 92-0171 
metal ores C 1103-A; OF 93-0718 
mineral resources C 1103-A 

Childs Draw 
hydrology WRI 93-4022 

Chile 
coal OF 93-0239 
geochemistry OP-1836 
metal ores C 1103-A; OP-208; OP-217; OP-

598; OP-899; OP-1206 
Miocene, Atacama Chile OP-562 
nitrate deposits OF 94-0240 
nitrates OP-460 
plate tectonics OP-25; OP-621 
QuatemaryOP-41; OP-1253 

Chile earthquake 1985 
Pacific Ocean OP-569 

Chile Ridge 
oceanography OP-57 
plate tectonics OP-25; OP-52; OP-621 

Chile Trench see Peru-Chile Trench 
Chile triple junction 

continental margin OP-51 
geophysical surveys OP-494 
marine geology OP-58 
oceanography OP-53; OP-54; OP-56; OP-57 
plate tectonics OP-25; OP-52 
sediments OP-55 

Chilean earthquake 1985 see Chile earthquake 
1985 

Chilhowee Group 
areal geology OP-712 

CHILLER 
energy sources OP-1728 
metal ores OP-683 

ChiiUwack Group 
structural geology OP-878 

Chimney Deposit 
metal ores OF 93-0560-D 

chimneys 
Nevada, engineering geology OP-126 
Pacific Ocean. ocean floors OP-1551 

China see also Fujian China; Gansu China; 
Guangdong China; Guizhou China; 
Heilongjiang China; Hunan China; Inner Mon
golia China; Ningxia China; Qinghai China; 
Xinjiang China; Yunnan China. 
energy sources, Sichuan Basin OF 94-0426 
gold ores OP-940 
metal ores 

OP-1186; OP-1343; OP-1713 
Yangtze River valley OP-609 

stratigraphy OP-1675 
Chinese Ministry of Geology and Mineral Re

sources 
energy sources OF 94-0426 

Chinle Formation see also Petrified Forest Mem
ber. 
OP-1397 
defonnation OP-2003 
earthquakes OP-324 
hydrogeology OP-1190 
ichnofossils OP-1396 
sedimentary petrology B 2000-F; OP-1007 
uranium ores P 1548 

Chlricahua Mountains 
geochemistry B 2021-D 
geophysical sutveys OF 91-0273 
petrology C 1103-A 

Chiricahua National Monument 
areal geology OF 93-0617 
geomorphology OF 94-0232 
maps OF 93-0590-A; OF 93-0590-B 

Chiricahua Peak Quadrangle 
maps GQ-1733 

CHIRP 
geophysical surveys OP-658 

Chisos Mountains 
hydrogeology WRI 93-4112 

chladniite 
Texas, phase equilibria OP-554 

chloride ion 
Arkansas, ground water OF 93-0494 
Atlantic Coastal Plain, Quaternary OP-685 
California, hydrogeology WRI 94-4160 
Colorado, hydrogeology OP-1668 
Florida, ground water WRI 92-4166; WRI 93-

4120 
Georgia, ground water OF 94-0118 
Idaho, hydrogeology B 2067 
Kansas, hydrogeology WRI 93-4177 
Louisiana, ground water OF 93-0494 
Massachusetts, pollution OP-1391 
Minnesota, pollution OP-1930; OP-2015 
Mississippi, ground water OF 94-0125 
Nebraska, ground water OP-1339 
Nevada, hydrogeology WRI 94-4160 
New Jersey, ground waterOP-474 
New Mexico, pollution OP-469 
New York, ground water OP-1960 
Oregon, hydrogeology P 1 044-L 
Pennsylvania, hydrology OP-961 
Sooth Carolina, ground water W 2416 
Virginia, geochemistry OP-1390 
Wyoming, hydrogeology B 2067; OP-1668 

chlorides see carnallite; halite; sylvite 

chlorinated hydrocarbons see also DDT; PCBs; 
tetrachloroethylene; trichloroethylene. 
Atlantic Coastal Plain, ground water OF 93-

0484; OP-195; OP-209; OP-1262; OP-1263 
ground water OP-1788; OP-1789; OP-1822; 

OP-1910 
Maryland 

geochronology OP-1114 
ground water OP-1777 
hydrogeology WRI 92-4087; OP-726 

Nevada, ground water OP-2025 
New Jersey, ground waterOP-1969 
Oklahoma, geochemistry OP-110 
Oregon, ground water OP-1431 
pollution YR; OP-756; OP-924; OP-1226 
Rhode Island, hydrogeology OF 92-0155 
Texas, waste disposal WRI 93-4194 
Washington, ground water OP-1431 

chlorine 
Arkansas, Pennsylvanian OP-1616 
California, hydrogeology OP-573 
Q-36 

California OP-1733 
IdahoOP-45 

mineralogy OP-1966 
Minnesota, pollution OP-2015 
New Mexico 

geochemistry OP-2023 
lead-zinc deposits OP-1 063 

United Kingdom, geochemistry OP-1472 
United States, geochemistry OP-1472 
Utah, hydrogeology OP-573 

chlorite 
Alabama, energy sources OP-797 
Massachusetts,sedimentarypetrologyOP-1291 
Michigan, sedimentary petrology OF 93-0103 
Ontario OP-827 
Pacific Ocean, petrology OP-738 
Rhode Island, sedimentary petrology OP-1291 

chlorite group see chamosite 
chloropal see nontronite 
chlorophenothane see DDT 
chlorophyll 

California, ecology OF 93-0423 
Massachusetts, hydrology OF 93-0482 

Chocolate Mountains 
areal geology OP-1805 
gold ores OP-901 
Miocene B 2053 
structural geology B 2053; OP-1759 
Tertiary B 2053 · 

Chocolate Mountains Fault 
structural geology OP-1759 

Cholame Valley 
seismology OP-1597 

chondrites see also enstatite chondrites. 
OP-1132 

Choptank Formation 
sedimentary petrology OP-586 

Cho~seeVertebrata 

chorology see biogeography 
Choteau Aquifer 

ground waterOP-503 
Chowan River Formation OP-1200 
Christy Deposit 

metal ores OF 92-0288; OP-237 
chromates 

Chile, nitrate deposits OF 94-0240 
chromatography see also liquid chromatography. 

pollution P 1570 



chromite ores 
OF94-0174 
California OF 93-0296 
Costa Rica C 1103-A 
Montana OP-505 
Nicaragua C 1103-A 

chromium 
Colorado, pollution OP-1786 
geochemistry OF 93-0393-A; OF 93-0393-

B,C; OF 93-0449 
Georgia, hydrogeology OP-1167 
ground waterOP-444 
Idaho, geochemistry B 2023-B 
Louisiana, geochemistry OP-820 
Massachusetts, environmental geology OP-

1401 
sedimentary petrology OP-1399 

chromium ores see chromite ores 
Chryse Planltia OP-1851 
Chubut Argentina 

stratigraphy OP-1 078 
Chuckwalla Mountains 

crustOP-168 
stratigraphy B 2053 

Chugach Bay Fault 
structural geology OP-1565 

Chugach Mountains 
base metals B 2068 
geologic hazards OF 94-0179-D 
metamorphism OP-1 088 
plate tectonics B 2068 
structural geology OP-1565; OP-1842 

Chugwater Formation 
paleomagnetism OP-855 

Chukchi Peninsula 
maps OF 92-0020-H 

Chukchi Sea 
ocean floors OP-301 
Quaternary OP-1948 

Chukotskiy Peninsula see Chukchi Peninsula 
Chunchula Field 

energy sources OP-461 
Ciba-Gelgy Superfund Site 

pollution OP-39 
Clbola Pass Fault 

tectonics OP-735 
Cierco Deposit 

metal ores OP-1487 
Clma volcanic field 

magmas OP-1284 
Quaternary OP-946 

Cimmerian 
Ukraine OF 94-0023 

CIMRI 
economic geology C 1098; OF 93-0532 
mineral resources C 1103-A 

Cincinnati Arch 
ground water OF 93-0627;0P-1107 
petroleum OF 94-0211 

Cincinnati Ohio 
engineering geology B 2059-C 
geologic hazards B 2059-D; OF 94-0179-Q 
soil mechanics B 2059-B; B 2059-E 

cinder cones 
Utah, petrology OF 93-0680 

cinnabar 
Alaska, metal ores B 2068; OP-1041 
California OP-216 

Circle Quadrangle 
maps OF 88-0630 

Circle SW Quadrangle 
maps OF 88-0629 

Circum-Pacific Belt see Circum-Pacific region 
Circum-Pacific Map Project 

maps OF 94-0134 
Circum-Pacific region 

areal geology YR 
maps OF 94-0134 
seismology OF 93-0542 

cirques 
California, Quaternary OP-1156 
New Mexico, pedogenesis OP-1907 

cistern rock see laccoliths 
Citronelle Aquifer 

pollution WRI 93-4147 
Citronelle Formation 

ground water OF 93-0479; OF 94-0125 
a see chlorine 
Cl-36 

California, earthquakes OP-1733 
Idaho, environmental geology OP-45 

cladistics 
Colorado, VertebrataOP-364 
India, VertebrataOP-1441 
South America, stratigraphy OP-1443 
Wyoming, Vertebrata OP-364 

Clamgulchian 
energy sources B 2068 

CLAMP 
ecology B 2040 
stratigraphy OP-2049 

Clark Fork 
hydrogeology WRI 93-4052 

Clark IDII Quadrangle 
structural geology OP-524 

Clark's Fork Basin 
stratigraphy OP-880 

Clarkforkian 
Vertebrata OP-1846 

Claron Formation 
Cenozoic B 2071 
maps OF 94-0010 

clastic dikes 
Arkansas, geologic hazards OF 94-0179-T 
Utah B 2087-A; OP-1378 

clastic rocks see also arenite; argillite; bentonite; 
black shale; breccia; clastic sediments; 
claystone; conglomerate; diamictite; eolianite; 
fanglomerate; flysch; graywacke; marl; molasse; 
mudstone; porcellanite; red beds; sandstone; 
saprolite; shale; siliciclastics; siltstone; tonstein; 
turbidite. 
Alaska, geochronology OF 93-0545 
Arizona 

Miocene B 2053 
stratigraphy B 2053 
Tertiary B 2053 

Atlantic Ocean, stratigraphy OP-794 
California 

stratigraphy B 2053 
Tertiary B 2053 

Colorado 
environmental geology OP-140 
ground water WRI 93-4198 

Kentucky, stratigraphy B 2073 
Montana 

1-2434 
stratigraphy OF 93-0680 

New England, stratigraphy OP-794 
Russian Federation, tectonophysics OP-280 

chromite ores • clay minerals 233 

clastic sediments see also alluvium; boulders; 
clay; cobbles; colluvium; dust; gravel; loess; 
mud; ooze; outwash; quartz sand; sand; silt; till. 
OP-419 
AndesOP-54 
Atlantic Coastal Plain, ground water W 2414 
California, Pliocene OP-37 
Connecticut, environmental geology W 2381-B 
Fiji, gold ores OP-1861 
geochemistry OP-418 
Gulf Coastal Plain, ground water W 2414 
Indiana, ground water OF 93-0627 
Kansas, hydrogeology WRI 93-4177 
Massachusetts, ground water WRI 91-4112; 

OF93-0159 
Montana, coal OP-564 
New Hampshire, ground water OF 93-0658 
Ohio, ground water OF 93-0627 
Oregon, gold ores OP-1861 
Washington, Eocene B 2085-B 
Wyoming, coal OP-564 

clastic wedges 
Maine, sedimentary petrology OP-1377 
stratigraphy OP-200 

clay 
Atlantic Coastal Plain, pollution OP-1366 
California, seismology OP-507 
Chile, Quaternary OP-41 
Colorado, Quaternary OP-1833 
East Pacific Ocean Islands, geochemistry OP-

349 
Great Lakes 

geomorphology OP-1300 
Quaternary OP-1177; OP-1899 

ground waterOP-625; OP-1910 
Israel OP-624 
Michigan, Quaternary OF 94-0200 
Nevada, Quaternary OF 93-0680 
New Jersey, ground water OP-1955 
New Mexico, pedogenesis OP-1907 
New York, ground water OP-1856 
Ohio 

environmental geology OF 94-0200 
Quaternary OF 94-0200; OP-1956 

Oregon 
energy sources OP-1579 
Quaternary OF 94-0189 

Pennsylvanian OP-1142 
Polynesia, geochemistry OP-349 
Texas OP-1854 
United States OP-624 
Utah, geomorphology B 1842-F 
Washington, energy sources OP-1579 
Wyoming 

Quaternary P 0932-D 
stratigraphy OP-1723 

clay mineralogy see also vermiculite; weathering. 
Arctic Ocean, oceanography OP-638 
California OF 93-0683 
geochemistry OP-717 
Michigan OF 93-0103 
OklahomaOP-843 
South Carolina, ground water W 2416 
Washington GQ-1682 
Western Interior, stratigraphy OF 93-0680 

clay minerals see also halloysite; illite; kaolinite; 
montmorillonite; nontronite; palygorskite; 
smectite; vermiculite. 
Atlantic Coastal Plain OP-1329 
Colorado 

oil and gas fields OP-690 
stratigraphy OP-1555 



234 clay stone • coal seams 

Utah, stratigraphy OP-1555 
Western Interior, stratigraphy OP-1774 

clay stone see claystone 
clays 

Hawaii, geochemistry OP-420 
claystone 

California OP-40 
Colorado, geochronology OP-1 065 
England OP-1179 
Florida OP-2024 
Gennany OP-1179 
North Dakota, stratigraphy OP-1714 
Western Interior, stratigraphy OF 93-0680 
Wyoming, Quaternary P 0932-D 

Clean Air Act 
pollution OP-70 

Clear Creek 
environmental geology OP-1929 
mineral resources OF 93-0708 
pollution C 1097 

Clear Creek basin 
hydrology OF 94-0078 

Clear Creek Mine 
sulfates OP-216 

ClearLake 
crust OP-849 
environmental geology C 1103-A 
magmas OP-74 

Clear Lake Volcanics 
metal ores OP-1350 

Clearwater Florida 
ground water WRI 92-4139 

Clearwater Idaho 
tectonics OP-1353 

cleat spar see ankerite 
cleavage see also schistosity. 

Colorado, sedimentary petrology OP-1750 
Cleopatra Crater OP-1031 
Cleveland Ohio 

changes oflevel OP-1363 
Quaternary OP-1314 

Clift' Lake Quadrangle 
geologic hazards OF 94-0198 

ClitJMoly Deposit 
molybdenum ores B 2068 

cliff of displacement see fault scarps 
clitfs 

Pacific Coast, geomorphology OF 93-0381 
rock mechanics OP-786 
Vennont, engineering geology B 2(JJ5 

Clifton House Quadrangle 
maps GQ-1737 

CLIGEN 
hydrology WRI 93-4018 

Climate-Leaf Analysis Multivariate Program 
ecology B 2040 

climatology, paleo- see paleoclimatology 
Climax Mine 

molybdenum ores OP-86 
climax-type 

Utah, molybdenum ores OP-513 
clinoamphibole see cummingtonite; glaucophane; 

hornblende 
clinoptilolite 

Colorado, pollution C 1103-A; OF 94-0140 
Idaho, non-metal deposits OP-810 

clinopyroxene see jadeite 
clinopyroxenite 

geophysics" OP-1465 

Clipper Mountains 
structural geology OP-1456 

closed mines see abandoned mines 
Clostridium perfringens 

environmental geology OP-17 65 
Cloverly Formation OP-232 
Co see cobalt 
C02 see carbon dioxide 
Coachella Formation 

stratigraphy OP-1650 
Coachella Valley 

earthquakes OP-373 
ground waterOP-1547 
hydrology WRI 93-4014 
structural geology OP-1504; OP-1859 

Coachman Formation 
stratigraphy OP-290 

Coahuila Mexico 
economic geology C 1098 
mineral resources C 1103-A 

Coahuilan 
JurassicOP-1000 

coal see also coal assessment; coal deposit maps; 
coal fields; coal seams; coalbed methane; 
coalification; lignite. 
YR; P 1570; B 2049-A; OF 94-0205; OP-147; 

OP-703; OP-l(JJ4; OP-1277; OP-1469; OP-
1558 
Alaska 

B 2068; C 1102; OF 94-0177; OP-1383 
geochemistry OF 93-0680 

anthracite 
Massachusetts OP-1291; OP-1615 
Rhode Island OP-1291; OP-1615 

Atlantic Coastal Plain OP-1834 
CanadaOP-1383; OP-1940 
Carboniferous OP-1143 
Colorado 

Cretaceous OP-1535 
environmental geology OP-140 

England OP-1179 
Europe OP-520 
geochemistry OP-88 
Gennany OP-1179 
Indonesia 

OP-133; OP-872 
geochemistry OP-430; OP-626; OP-758 

Kentucky 
OP-205 
Pennsylvanian OP-1758 

Montana · 
OP-238; OP-319; OP-564; OP-1889 

stratigraphy OP-1572 
Netherlands OP-1643 
Nevada OP-1383 
Ohio, Pennsylvanian OP-1758 
Oregon OP-1579 
Pennsylvanian OP-1142 
pollution OP-1290 
Rocky Mountains 

OP-1297; OP-1835 
geochemistry OF 93-0680 

South America OF 93-0239; C-0145 
subbituminous coal 

Pakistan OF 93-0523 
Rocky Mountains OP-1268 
Wyoming OP-29 

Texas OP-1854 
United States OP-1940 
Utah 

OP-1419 

Cretaceous OP-1535 
engineering geology P 1514 
environmental geology WRI 91-4111 

Washington OP-1579 
West Virginia OP-205 
Western Interior, stratigraphy OP-1219; OP-

1252 
Wyoming 

P 1570; OP-31; OP-239; OP-412; OP-414; 
OP-564; OP-637; OP-1446; OP-1889 
geochemistry OP-938 
stratigraphy OP-629; OP-1398 

coal assessment 
OF93-0576 
Annenia OF 93-0681 
Pakistan 

YR; OF 93-0589; OF 94-0167 
energy sources OF 93-0523 

coal balls 
illinois, stratigraphy OP-955 
Nova Scotia, sedimentary petrology OP-1617 

coal beds see coal seams 
coal deposit maps 

Kansas 1-2426-A 
Missouri I-2426-A 
Montana, sedimentary petrology C-0143-A 
Pakistan, energy sources OF 93-0523 
Wyoming, sedimentary petrology C-0143-A 

coalfields 
Alaska 

OF93-0396 
stratigraphy B 2068 

China, sedimentary petrology OP-975 
Pakistan 

YR; OF 93-0589; OF 94-0167; OP-1980 
energy sources OF 93-0523 
Eocene MF-2263-A; MF-2263-B; MF-

2263-C; MF-2263-D; MF-2263-E 
Pennsylvania 

Paleozoic OF 94-0434 
Quaternary OF 94-0434 
weathering OF 94-0434 

Coal Measures 
England OP-1179 
Gennany OP-1179 

coal mines 
Alabama P 1570 
Colorado, environmental geology OP-140 
ground water WRI 93-4018 
Ohio, hydrogeology WRI 93-4094 
Utah, engineering geology P 1514 
Wyoming 

pollution OP-189 
sedimentary petrology OP-743 

coal quality 
Alaska OF 94-0177 
sedimentary petrology OF 94-0205 

coal seams 
p 1570 
Kentucky 

Pennsylvanian MF-2275 
stratigraphy B 2073 

Montana, sedimentary petrology B 1917-Q; C-
0143-A 

Ohio, sedimentary petrology OP-1618 
Pakistan, energy sources OF 93-0523 
stratigraphy OP-1549 
Utah, sedimentary petrology B 2087-A; OP-

1201; OP-1378 
Wyoming, sedimentary petrology B 1917-Q; 

C-0143-A; OP-743 



coalbed methane 
P 1570; OF 93-0576; OP-1321 
Alabama P 1570 
California OP-1255 
Wyoming 

OP-29; OP-413; OP-415; OP-416: OP-437 
diagenesis OP-438 

coalfields see coal fields 
coalification 

Indonesia, sedimentary petrology OP-1720 
Massachnsetts, sedimentary petrology OP-1615 
Pennsylvania, geochemistry OP-841 
Rhode Island, sedimentary petrology OP-1615 

Coalinga earthquake 1983 
California OP-203; OP-325; OP-766: OP-948 

COALQUAL 
coal OF 94-0177 
sedimentary petrology OF 94-0205 

COAL REAP 
coal OF 93-0589 

Coast Mountains 
geochemistry B 2068 
gold ores OP-1676 
magmas OP-1087; OP-1544 
metamorphic rocks OP-1430 
metamorphism OP-1 088 
petrology B 2074; OP-579 
structnral geology OP-98 

Coast plutonic complex 
petrology B 207 4 

Coast Range Ophiolite 
OP-381 
metal ores OP-1350 

Coast Ranges 
earthquakes OP-334 
environmental geology C 1103-A 
explosions OP-1 066 
faults OP-1438 
geochemistry OP-169; OP-1216 
geologic hazards OF 94-0179-J; OP-203 
gold ores OF 93-0680 
maps OF 94-0021; 1-2390 
metal ores OF 93-0296; OP-1273; OP-1350 
paleomagnetism OP-919 
plate tectonics OP-398; OP-903; OP-1053 
Pliocene OP-37 
Quaternary OP-670 
stratigraphy OF 93-0623; OP-381; OP-1829 
structnral geology OP-1974 
tectonics OP-399; OP-1494 
tectonophysics OF 93-0542 

coastal dunes 
New Brunswick OF 93-0381 
New York OF93-0381 
Ontario OF 93-0381 

coastal features see shore featnres 
Coastal Movements Data Center 

geophysical sutveys OF 93-0542 
coastal plains 

Atlantic Coastal Plain 
ground water P 1404-K; W 2414 
Quaternary B 2069 

Florida 
environmental geology OP-21 
ground water OF 93-0478 

Georgia, ground water OF 93-0478; OP-1160 
Gulf Coastal Plain 

ground water W 2414 
hydrogeology P 1410-H 

Maryland 
ground waterOP-193; OP-1145 

hydrogeology WRI 92-4087 
New Jersey 

ground water WRI 90-4180 
stratigraphyOP-285 

Puerto Rico, Quaternary OP-1970 
South Carolina, ground water W 2416; OP-

1145; OP-1160 
Texas, ground water WRI 92-4180 
Virginia 

ground water WRI 93-4159; OF 93-0093; 
OP-242 

hydrogeology WRI 93-4191 
coastal sedimentation 

Atlantic Coastal Plain, changes of level OF 93-
0381 

Atlantic Ocean, geomorphology OF 93-0381 
Colorado, stratigraphy OP-965 
engineering geology OF 93-0381 
France, geomorphology OF 93-0381 
geomorphology OF 93-0381 
Michigan, Quaternary OF 94-0200 
Netherlands, geomorphology OF 93-0381 
New Mexico, stratigraphy OP-965 
Ohio 

environmental geology OF 94-0200 
geomorphology OF 93-0539 
Quaternary OF 94-0200 

United Kingdom, geomorphology OF 93-0381 
coastlines see also barrier islands; bays; beaches; 

bluffs; cliffs; inlets; littoral erosion; longshore 
bars; shoals; spits. 
OF93-0381 
California 

OP-476 
Quaternary OP-477; OP-693 

Costa Rica, seismicity OP-179 
Denmark OF 93-0381 
Egypt OF 93-0381 
Israel OF 93-0381 
Japan OF 93-0381 
Kiribati OF 93-0381 
Louisiana 

OP-941 
Quaternary OF 93-0381 

Netherlands OF 93-0381 
New South Wales Australia 

OF93-0381 
ocean waves OF 93-0381 

Nova Scotia OF 93-0381 
Ohio 

OF94-0200 
environmental geology OF 94-0200 

Queensland Australia, ocean waves OF 93-
0381 

Surinam OF 93-0381 
Wisconsin MF-2254 

cobalt 
Colorado, pollution OP-1786 

cobalt ores 
AlpsOP-1921 
Arctic region OP-1921 
ldahoOP-1180 
Italy, metasomatism OP-974 

Cobb Mountain Subchron 
Pliocene OP-909 

cobbles 
Arizona, geomorphology OP-1662 

Coccolithophoraceae see Coccolithus 
coccoliths 

Oregon, stratigraphy OF 93-0623 
stratigraphy OF 93-0567 

Coccollthus OP-944 

coalbed methane • colleges 235 

Coccollthus crassus 
paleobotany OP-944 

Cochrane District Ontario see Timmins Ontario 
Cockfield Aquifer 

ground water WRI 93-4143; WRI 93-4202; 
OP-1466 

pollution WRI 93-4129 
Coconino Sandstone 

ground water OP-354 
COCORP 

Arizona, tectonics OP-552 
structnral geology OP-1801 

Cocos Plate 
seismology OP-587 

coda waves 
California 

OP-1591; OP-1641; OP-2005 
geologic hazards OP-1434 

engineering geology OP-1942 
Gulf of California, crust OP-2056 
Hawaii OP-1641 
Rocky Mountains, crust OP-2056 

Cody Shale 
OP-232 
energy sources OP-436; OP-637 
environmental geology OP-297 
sedimentary petrology OP-412 

coefficient of permeability see hydraulic conduc
tivity 

coefficients, partition see partition coefficients 
Coelenterata 

Rugosa 
Central America OP-649 
New York OP-1755 
Oklahoma OP-648 
South America OP-649 
Spain OP-646 

coelenterates see corals 
Coeur d'Alene mining district 

environmental geology C 1103-A 
geochemistry OP-366 
metal ores OP-1259; OP-1294 

Coeur d'Alene River 
environmental geology C 1103-A; OF 93-0656 
geochemistry OP-366 
ground waterWRI 93-4091 

Coffman Quadrangle 
maps OF 94-0419 

Cobansey Aquifer 
ground waterOP-474 

Cohansey Formation 
ground water WRI 90-4180 

Cohasset Massachusetts 
ground waterWRI 91-4112 

Colchester Formation 
stratigraphy OP-1252 

cold seeps 
California 

ocean floors OP-746 
plate tectonics OP-1346 

Japan, ocean floors OP-746 
Coldfoot Terrane 

Devonian B 2068 
structnral geology OP-1738 

collapse structures 
Arizona, geochemistry OP-947 

college-level education OF 94-0052; OF 94-
0086; OP-992; OP-2057 

colleges see academic institutions 



236 Collio Formation • Colorado 

Collio Formation 
metasomatism OP-974 

colloquia see symposia 
colluvium 

Arizona 
geomotphology OP-1662; OP-2021 
lava OP-1264 

New Jersey, Quaternary OP-1803 
Ohio 

engineering geology B 2059-C 
geologic hazards B 2059-D 
soil mechanics B 2059-B; B 2059-E 

Pennsylvania, Quaternary OF 94-0434 
Colombia see also Caribbean region; Eastern Cor-

dillera. 
coal OF 93-0239 
geomotphology, Nevado del Ruiz OP-678 
Holocene OP-1015 
seismology OP-6 

Colombia earthquake 1992 
seismology OP-6 

color alteration index 
Alaska, sedimentary petrology OP-1383 
C.anada, sedimentary petrology OP-1383 
Nevada, sedimentary petrology OP-1383 
stratigraphy MF-2239 

Colorado see also Arkansas River valley; Book 
Cliffs; Bridge Creek Limestone Member; 
Brushy Basin Shale Member; Carlile Shale; 
Cheyenne Sandstone; Chinle Formation; Colo
rado River basin; Dakota Formation; Denver 
Basin; Fish Canyon Tuff; Four Comers; Front 
Range; Fruitland Formation; Graneros Shale; 
Greenhorn Limestone; Hermosa Formation; 
High Plains Aquifer; Kiowa Formation; Lewis 
Shale; Minturn Formation; Missouri River basin; 
Morrison Formation; Niobrara Formation; 
Ogallala Aquifer; Paradox Basin; Paradox Mem
ber; Pictured Cliffs Sandstone; Pierre Shale; 
Point Lookout Sandstone; Raton Basin; Rio 
Grande Rift; Rio Grande Valley; Salt Wash 
Sandstone Member; San Juan Basin; San Juan 
Mountains; San Luis Valley; Sand Wash Basin; 
Sangre de Cristo Mountains; Uinta Basin; Un
compahgre Uplift; Washakie Basin; Westwater 
C.anyon Sandstone Member. 
areal geology 

Denver Colorado C I 097 
Idaho Springs Colorado C 1097 
Jefferson County Colorado C 1097 

base metals OP-1578 
Cambrian, El Paso County Colorado OF 92-

0718 
earthquakes, Golden Colorado EV 
economic geology 

DDS-0012 
Saguache County Colorado OF 94-0297 

energy sources 
OF 94-0024; OP-704 
Garfield County Colorado OF 94-0427 
Mahogany Zone OP-1256 
Piceance Creek basin OF94-0427; OP-1256 
Rio Blanco County Colorado OF 94-0427 

environmental geology 
C 1103-A; OP-140 

Adams County Colorado 1-2468 
Alamosa County Colorado C 1103-A 
Arapahoe County Colorado 1-2468; OP-891 
Cheyenne County Colorado I -2468 
Conejos County Colorado C II 03-A 
Costilla County Colorado C 1103-A 
Denver Colorado OP-891 

Elbert County Colorado I-2468 
Fremont County Colorado WRI 93-4211 
Idaho Springs Colorado C 1097; OP-1929 
Kit Carson County Colorado 1-2468 
La Plata County Colorado WRI 92-4188 
Leadville Colorado C 1103-A; OF 93-0534; 

OF 93-0680; OP-1929 
Lincoln County Colorado I-2468 
Mineral County Colorado C 1103-A 
Rio Grande County Colorado C 1103-A 
Saguache County Colorado C 11 03-A 
San Juan County Colorado C 1103-A 
Washington County Colorado I-2468 
Yuma County Colorado I-2468 

faults, Piceance Creek basin OP-1467 
geochemistry 

OF 93-0680; OP-563; OP-1762; OP-2052 
Chaffee County Colorado OF 94-0408 
E1 Paso County Colorado OF 94-0408 
Fremont County Colorado OF 94-0408 
Golden Colorado OP-349 
Lake County Colorado OF 94-0408 
Park County Colorado OF 94-0408 
Pueblo County Colorado OF 94-0408 
Teller County Colorado OF 94-0408 

geochronology 
Eagle County Colorado OF 93-0615 
Lake County Colorado OF 93-0615 
Park County Colorado OF 93-0615 
Pitkin County Colorado OF 93-0615 
Summit County Colorado OF 93-0615 

geologic hazards 
OP-1198 
Hinsdale County Colorado OF 93-0577; 

OF94-0233 
geomotphology 

Boulder County Colorado OF 94-0162 
Hinsdale County Colorado OF 93-0548; 

OF93-0597 
Jefferson County Colorado OF 94-0162 

geophysical sUJveys 
GP-1009 
Boulder County Colorado OF 94-0164 
Clear Creek County Colorado OF 94-0164 
Custer County Colorado OF 94-0164 
Fremont County Colorado OF 94-0164 
Gilpin County Colorado OF 94-0164 
Jefferson County Colorado OF 94-0164 
Larimer County Colorado OF 94-0164 
Park County Colorado OF 94-0164 
Teller County Colorado OF 94-0164 

geothermal energy, Saguache County Colorado 
OF93-0680 

gold ores 
OP-1520 
Mineral County Colorado OF 93-0677 
Rio Grande County Colorado OF 93-0677 

ground water 
P 1414-B 
Arapahoe County Colorado WRI 93-4198 
Denver Colorado OP-1301 
Douglas County Colorado WRI 93-4198; 

OF93-0442 
Lake County Colorado OP-330 
Pikes Peak Batholith OP-1301 

guidebook 
Denver Colorado C 1097 
Idaho Springs Colorado C 1097 
Jefferson County Colorado C 1097 

heavy mineral deposits, Montezuma County 
Colorado B 2061-B 

hydrogeology 
YR; OP-1126; OP-1668 

Delta County Colorado OF 94-0110 
Grand County Colorado OF 93-0447 
Larimer County Colorado OF 93-0447 
Mesa County Colorado OF 94-0110 
Monfrose County Colorado OF 94-0110 
Ouray County Colorado OF 94-0110 
Weld County Colorado WRI 93-4018 

hydrology 
WRI 93-4018; OF 93-0419 

Adams County Colorado WRI 93-4018 
Arapahoe County Colorado WRI 93-4018 
Conejos County Colorado OF 94-0144 
Crowley County Colorado WRI 91-4102 
Delta County Colorado OP-550 
Denver Colorado WRI 93-4018 
Gunnison County Colorado OF 93-0354; 

OP-550 
Jefferson County Colorado WRI 93-4018 
Montrose County Colorado OP-550 
Ouray County Colorado OP-550 
Rio Blanco County Colorado WRI 92-4031 
Rio Grande County Colorado OF 94-0144 
Routt County Colorado WRI 92-4096 
Saguache County Colorado OP-550 

Invertebrata B 2073 
maps 

Conejos County Colorado GQ-1749 
Garfield· County Colorado OF 93-0699; 

OF93-0700 
Moffat County Colorado 1-2400 
Piceance Creek basin 1-2400 
Rio Blanco County Colorado 1-2400 

metal ores 
OP-1787 
Archuleta County Colorado OF 94-0224 
Conejos County Colorado OF 94-0224 
Creede mining district OP-1299; OP-1654; 

OP-1858 
Gilpin County Colorado C I 097 
Idaho Springs mining district C 1097 
Mineral County Colorado OF 94-0224 
Rio Grande County Colorado OF 94-0224 
San Juan volcanic field OP-1299 

mineral resources 
Dolores County Colorado OF 93-0571 
La Plata County Colorado OF 93-0571 
San Juan County Colorado OF 93•0571 

molybdenum ores, Lake County Colorado OP-
86 

natural gas, La Plata County Colorado WRI 94-
4006 

oil and gas fields, Larimer County Colorado 
OP-690 . 

Permian OP-1492 
petroleum OF 93-0596-C; OF 93-0596-D; 

OF94-0024 
petrology 

1-2291-B; OP-720; OP-2053 
Pikes Peak Batholith OP-1302 
San Juan volcanic field OP-2064 

pollution 
YR; C 1103-A; OF 94-0203; OP~l786 

Alamosa County Colorado C 11 03-A 
Clear Creek County Colorado C 1097 
Colorado mineral belt C 1103-A 
Conejos County Colorado C 11 03-A 
Delta County Colorado OF 93-0507 
Denver County Colorado C 1097 
Gilpin County Colorado C 1097 
Idaho Springs Colorado OF 94-0140 
Jeff~rson County Colorado C 1097 
Leadville Colorado C 1103-A; OF 94-0140 
Montrose County Colorado OF 93-0507 



Rio Grande County Colorado C 11 03-A 
Saguache County Colorado C 1103-A; 

OF94-0140 
San Juan County Colorado OF 94-0140 
Summit County Colorado OF 94-t>140 

Quaternary 
OP-1833 

Greeley Colorado OP-16rt 
Morgan County Colorado OP-523 
Weld County Colorado OP-523 

sedimentary petrology 
OP-793; OP-1268 
Loveland Colorado OP-1750 

seismology OP-1 076 
soils 

Conejos County Colorado OF 93-0584 
Saguache County Colorado OF 93-0584 

stratigraphy 
OP-1319 

Grand Junction Colorado OP-1555 
Ouray County Colorado OF 93-0712 
Piceance Creek basin OP-1490 
Sawatch Range OP-1493 

structural analysis 
Dolores County Colorado B 2000-C,D 
Montezuma County Colorado B 2000-C,D 
Montrose County Colorado B 2000-C,D 
San Miguel County Colorado B 2000-C,D 

structural geology 
OP-1182 
Dolores County Colorado B 2000-C,D 
Mesa County Colorado B 2000-C,D 
Montezuma County Colorado B 2000-C,D 
Montrose County Colorado B 2000-C,D 
San Miguel County Colorado B 2000-C,D 

Vertebrata 
Moffat County Colorado OP-364 
Piceance Creek basin OP-364 

Colorado Group 
ground water WRI 93-4193 

Colorado mineral belt 
pollution C 1103-A 

Colorado Plateau see also Colorado; New Mex-
ico; Utah. 
areal geology C 1103-A 
Cenozoic B 2071 
earthquakes OP-1382 
faults OP-1665 
geochemistry OP-803; OP-11 02 
geomorphology OF 94-0411 
geophysical surveys OF 94-0138 
ground water OP-1867 
mantle OP -67 
maps 1-2296; 1-2409 
metal ores C 1103-A; OF 93-0619 
stratigraphy OP-136; OP-235; OP-1397; OP-

1997 
structural analysis OF 93-0680 
structural geology OP-506 
tectonics OP-552 
tectonophysics OP-1218; OP-1766 
uranium ores C 1103-A 

Colorado River 
deformation OP-1731 
geologic hazards OP-568 
geomorphology OF 94-0411; OP-1662; OP-

2021 
hydrogeology OF 94-0110; OP-573; OP-795; 

OP-1349 
hydrology WRI 94-4005; OF 93-0174 
petrology OP-1455 
Quaternary OP-643 
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stratigraphyOP-809; OP-1610 
Colorado River basin 

areal geology OF 94-0246 
hydrogeology OF 93-0447; OP-573 
hydrology WRI 93-4018; OF 93-0439 
maps GQ-1718; GQ-1719; GQ-1720 
stratigraphy B 2053; OP-235 
structural analysis OP-404 
structural geology OF 94-0236 

Columbia Aquifer 
ground water OP-1 092 

Columbia Basin see Columbia River basin 
Columbia Plateau 

geochemistry OP-803 
geophysical surveys OP-396; OP-517 
ground water P 1413-B; OF 90-0364; OF 91-

0532; OF 93-0359 
hydrology OF 93-0419 
isostasy OP-775 
seismology OP-1614 
structural geology OP-132; OP-533 

Columbia River 
engineering geology WRI 93-4018 
Quaternary OF 94-0209 

Columbia River Basalt Group see also Grande 
Ronde Basalt; Saddle Mountains Basalt; 
Wanapum Basalt. 
faults OP-1054 
geochemistry OP-1605 
geophysical surveys OP-517 
isostasy OP-775 
structural geology OP-132 

Columbia River basin 
energy sources OP-1579 
Quaternary OP-1044 

Columbia River plateau see Columbia Plateau 
Columbia South Carolina 

geologic hazards OF 94-0179-Q 
columbium see niobium 
Columbus Limestone 

sedimentary petrology OP-1135 
Columbus Mississippi 

hydrology WRI 93-4086; OP-241 
Columbus Obio 

hydrology WRI 93-4018 
Colville BathoHth 

geochemistry B 1846 
structural geology OP-251 

ColviUe River 
Ostracoda OP-1 095 
stratigraphy OP-1 096 

ColvlUe River valley 
Quaternary OP-1133 

ColviUian 
Invertebrata OP-1 03 

Comanchean see Sunniland Limestone 
comets 

OP-942 
stratigraphy OP-12 

Commerce Fault 
structural geology OP-326 

common mica see muscovite 
common midpoint method 

Alaska OP-491 
commonsaltseehalite 
Commonwealth of Independent States see also 

Armenia; Azerbaidzhan; Belarus; Kaza.klhstan; 
Kyrgyzstan; Kyzylkum; Russian Federation; 
Tadzhikistan; Turkmenia; Ukraine; Uzbekistan. 
natural gasP 1570; OP-913 

Communications Research Laboratory 
geophysical surveys OF 93-0542 

Como District 
metal ores OP-923 

composite volcano see stratovolcanoes 
Comprehensive Environmental Response, Com

pensation and Liability Act see Superfund 
compression tectonics see also transpression. 

OP-1406 
California 

OP-304; OP-1128 
sedimentary petrology OP-2036 

Colorado, sedimentary petrology OP-1468 
energy sources OP-703 
Georgian Republic, earthquakes OP-403 
Midwest, plate tectonics OP-123 
New Mexico, petrology OP-990 
NorthSeaOP-162 
Utah, sedimentary petrology OP-1468 

compressional waves seeP-waves 
Compos Formation 

gold ores OP-522 
computer animation 

OF 94-0001; OF 94-0134 
California 

OF 94-0134 
earthquakes OF 94-0214-B 
seismicity OF 94-0134 

geophysical surveys OF 94-0001 
Hawaii 

geologic hazards OF 94-0134 
volcanic features OF 94-0134 

Puerto Rico, geomorphology OF 94-0001 
computer languages see also BASIC. 

OF94-0052 
hydrogeology OP-759 
seismology OF 94-0183; OF 94-0184; OF 94-

0185; OF 94-0186 
waterwaysOP-176 

computer networks 
OF 94-0052; OF 94-0086; OF 94-0134 
Arkansas, engineering geology OF 94-0052 
geophysical surveys OP-616 

computer programs see also BASIC; expert sys
tems; PHREEQE; WA TEQF. 
DDS-0011; OF 93-0547; OF 94-0001; OF 94-

0086; OF 94-0284; OP-170; OP-993; OP-2057 
Alaska, stratigraphy DDS-0006 
Arizona 

OP-1178 
pollution OP-861 

Arkansas, metal ores OP-683 
California, earthquakes OP-1502 
Canada, pollution OP-1632 
earthquakes OF 94-0170-A; OF 94-0170-B 
geochemistry DDS-0018-A; OF 94-0168; 

OF94-0404 
geophysical surveys OF 93-0530; OF 93-0560-

A; OF 93-0560-B; OF 93-0560-C; OF 93-
0585; OF 93-0593-A; OF 93-0593-B; 
OF93-0676 

Georgia 
geophysical surveys OF 94-0207 
hydrogeology OP-1 034 

Germany, shore features OF 93-0381 
ground water C 1104; OF 93-0481 
hydrogeology WRI 93-4121; OF 93-0074; 

OF 94-0046; OF 94-0051; OF 94-0059; OP-
759; OP-1191 

hydrology OP-488; OP-1995 
ichnofossils DDS-0023 
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metal ores OP-776 
Mexico, seismology OP-1866 
Michigan 

geochemistry OP-1604 
ground water OP-1341 

Missouri, metal ores OP-683 
North Carolina, geophysical swveys DDS-0013 
North Dakota, soils W 2389 
petrology OP-815 
Puerto Rico, tectonophysics OP-1171 
sedimentary petrology OF 94-0205 
seismology OF 93-0261; OF 94-0183; OF 94-

0184; OF 94-0185; OF 94-0186; OF 94-
0431; OP-1838 

South Carolina, hydrogeology OP-1 034 
Sweden, ground water OP-2009 
Texas, ground waterOP-470 
United States, pollution OP-1632 
Washington 

geophysical sutveys DDS-0016 
pollution OF 93-0492 

waterways OP-176 
Wyoming OF 94-0425 

computers see workstations 
Comstock mining district 

metal ores OP-923; OP-1196 
Concho Reserve 

pollution OF 93-0110 
Conconully Pluton 

petrology OP-1312 
Concord-Green Valley fault zone 

structural geology P 1550-F 
concretions 

Western Interior, stratigraphy OP-210 
cone penetration tests 

California 
engineering geology P 1551-A 
soil mechanics P 1551-A; OF 94-0279 

Conejo River valley 
structural geology OP-1128 

cones, cinder see cinder cones 
Conestoga River 

pollution OP-315; OP-457; OP-500 
conferences see symposia 
confined aquifers 

Arkansas, ground water WRI 92-4121 
Atlantic Coastal Plain, ground water P 1404-K 
Florida, diagenesis OP-2024 
Great Plains, ground water P 1414-E 
ground water OP-111 0 
Gulf Coastal Plain, ground water OP-952 
hydrogeology OF 94-0059 
Midwest, ground water P 1414-D 
Minnesota, pollution OP-1930 
Nevada, ground waterOP-257; OP-1323 
New York, ground water OP-1856 
Spain, hydrogeology OP-459 
Texas, hydrogeology WRI 93-4112 
Virginia, ground water OF 93-0()93· OP-736· 

OP-1092 ' ' 

congeliturbation see cryoturbation 
conglomerate 

OP-1931 
Alaska, stratigraphy B 2068 
Arizona 

Cretaceous OP-900 
stratigraphy OP-1249 
Tertiary B 2053 

California 
B 1995-D,E; OP-40 

Cretaceous OP-900 

fluvial features OP-1984 
Jurassic OP-1499 
Mesozoic OP-332 
Miocene B 2053 
Neogene B 2053 
paleomagnetism OP-919 
plate tectonics OP-398 
Tertiary B 2053 

Canada, stratigraphy OP-577 
China, VertebrataOP-1831 
ColoradoOP-1598 
Ghana, metal ores B 2062 
Hawaii, Quaternary OP-590; OP-606 
Mexico, plate tectonics OP-398 
Montana, structural geology OP-1364 
Nevada, geophysical swveys OP-1355 
Oregon, plate tectonics OP-398 
Pakistan OF 93-0680 
South Africa, metal ores B 2062 
United States, stratigraphy OP-577 
Utah, stratigraphy B 1787-II; OP-136; OP-1010 
Wyoming OP-239 

Coniacian 
Utah OP-1419 

Conical Seamount 
geophysical swveys OP-539 
marine geology OP-263; OP-264; OP-265; OP-

266; OP-267; OP-271; OP-273 
oceanography OP-262 

Coniferales see Pinaceae 
conifers 

Basin and Range Province, Quaternary OP-915 
Great Basin, Quaternary OP-915 
Nevada, Jurassic OP-1488 
Washington, Eocene B 2085-B 
Western Interior, Pliocene OF 94-0023 

conjugate faults 
California, diagenesis OP-676 

connate waters 
Australia, geochemistry OP-423 
Spain, metal ores OP-1487 

Conn.ecticut see also Avalon Terrane; Hartford 
Basm. 
earthquakes B 2089 
environmental geology W 2381-B; OF 93-

0292-A 
geochronology 

Hartford County Connecticut OF 94-0126 
Middlesex County Connecticut OF 94-0126 
New Haven County Connecticut OF 94-

0126 
Tolland County Connecticut OF 94-0126 

ground waterOP-197 
hydrogeology OF 94-0339 
petroleum OF 93-0596-H 
pollution OF 91-0200; OF 93-0292-A- OP-

1345 ' 
Quaternary 1-1970-A; OP-863 
waste disposal OP-1663 

Connecticut River 
waterways OP-681 

Connecticut Valley 
geochemistry OP-1923 
geochronology OP-1 001 
structural analysis OP-92 

Conococheague Formation 
OP-1973 
pedogenesis OP-557 

conodonts 
Alaska 

Carboniferous OP-1561 

sedimentary petrology OP-1383 
stratigraphy B 2068 

Appalachians, Ordovician OP-883 
Canada 

sedimentary petrology OP-1383 
stratigraphy OF 93-0598; OP-788 

Far East, stratigraphy OP-1675 
Idaho, stratigraphy B 2088; OF 93-0598 
Nevada 

sedimentary petrology OP-1383 
stratigraphyOP-846; OP-1059; OP-1272 

stratigraphy MF-2239 
United States, stratigraphy OP-788 
Utah, stratigraphy B 2088; OF 93-0598: OP-

846 
conservation see also wetlands. 

OF 93-0130 
California, Neogene OF 93-0562 
District of Columbia, rock mechanics OF 93-

0350 
energy sources C 1115 
hydrology WRI 93-4018 
North Carolina OF 94-0060 
Russian Federation YR 

Consortium for Continental Reflection Profiling 
see COCORP 

constr":ction materials see also aggregate; gravel 
depostts. 
District of Columbia, rock mechanics OF 93-

0350 
contact metamorphism 

Victoria Australia 
geochemistry OP-30 
sedimentary petrology OF 93-0680 

contemporaneous faults see growth faults 
Contenninous United States Mineral Assessment 

Program see CUSMAP 
continental borderland 

Arctic Ocean, ocean floors OP-301 
California 

geophysical sutveys OP-1576 
oceanography OF 93-0520 
Pliocene OP-37 

continental crust see also COCORP. 
OP-310; OP-1062 
Alaska 

geochronology OF 93-0545 
geophysical sutveys OF 93-0265 
tectonics OP-46 

Antarctica, geophysical sutveys OP-49 
Arizona 

faults C 1103-A; OP-65 
geophysical sutveys OF 94-0138 
petrology C 1103-B; OP-2059 
uranium ores C 1103-A 

Atlantic Ocean OP-790 
Basin and Range Province 

OF94-0246 
Tertiary B 2053 

California 
OF 93-0542; OP-854 

faults OP-65 
neotectonics OP-495 
structural geology B 2053; OF 94-0236· OP-

779 ' 
Canadian Shield 

orogeny OP-247 
structural geology OP-248 

Chile, metal ores C 1103-A 
Great Lakes 

orogeny OP-247 
structural geology OP-248 



Israel, structural geology OP-885 
Jordan, structural geology OP-885 
Kenya 

geophysical surveys OP-394; OP-710 
petrology OP-588 
structural geology OP-441; OP-566 

metamorphism OP-1599 
MidwestOP-123 
Mississippi Valley 

OF93-0680 
geophysical surveys P 1538-F-G; OF 94-

0131 
Montana, orogeny OF 94-0147 
Nevada, petrology OP-789 
North Carolina OP-712 
Ontario, Precambrian OP-669 
Oregon 

isostasy OP-775 
structural geology OP-132 

Pacific Ocean 
OP-52 
stratigraphy OP-1840 

Tennessee OP-699 
United States, metal ores C 1103-A 
Virginia OP-712 
Washington 

GQ-1726 
isostasy OP-775 
structural geology OP-132 

continental dunes 
Atlantic Coastal Plain, Quaternary B 2069 
Wyoming, Quaternary OF 93-0687 

continental margin see also continental rise; con
tinental slope; submarine canyons. 
OP-1069 
Alaska 

plate tectonics B 2068 
tectonophysics OP-302 

Atlantic Coastal Plain, tectonophysics OP-385 
Atlantic Ocean 

heat flow OP-790 
natural gasP 1570 
salt tectonics OP-183 

Bahamas, stratigraphy OP-496 
Black Sea, natural gas OP-472 
California 

OP-172; OP-281 
crustOP-1589 
faults OP-1438 
geophysical sUIVeys OF 93-0564 
tectonophysics OP-608 

Canada 
plate tectonics OP-1987 
pollution OP-1632 

Chile, plate tectonics OP-25 
Colorado 

Permian OP-1492 
sedimentary petrology OP-17 50 

energy sources OP-1070; OP-2045 
Georgia OP-1237 
metal ores OP-338 
Mexico, geophysical surveys OF 93-0564 
Newfoundland, geophysical surveys OP-535 
Oregon, geophysical surveys OF 93-0317 
Pacific Coast 

OF 94-0134; 1-2091-A; 1-2091-B 
tectonophysics OF 93-0706 

Pacific Ocean 
OP-51; OP-56 
plate tectonics OP-52 

Pakistan, structural geology OP-1630 

Peru 
OP-1005 
sedimentary petrology OP-1004 

structural geology OP-1182 
United States 

plate tectonics OP-1987 
pollution OP-1632 

Utah, Permian OP-1492 
Virginia, tectonophysics OP-1437 

continental margin sedimentation 
California, geochemistry B 1995-F,G 
Russian Federation OP-1175 
Utah B 2087-A 
Virginia, stratigraphy B 2()/6 

continental platform see continental shelf 
continental rise 

Appalachians, stratigraphy OP-1791 
Atlantic Ocean, oceanography OP-644 
Atlantic region, oceanography OP-687; OP-688 
Canary Islands, oceanography OP-543 
Gulf of Mexico, ocean floors OP-1751 
New England, oceanography OP-644 
New Jersey 

natural gas P 1570 
ocean floors OF 94-0152 

New York 
environmental geology OF 93-(J/20 
ocean floors OF 94-0152 

North Carolina 
natural gas P 1570 
ocean floors OF 94-0409; OP-1873 
oceanography OP-1797 

Nova Scotia, ocean floors OP-143 
Sahara, oceanography OP-543 

continental seas see epicontinental seas 
continental shelf see also changes of level; conti

nental margin; reefs. 
OP-1244 
Alaska 

OP-727 
Invertebrata P 1531 

Atlantic Ocean 
OP-695 

economic geology OP-308 
stratigraphy OP-697; OP-1799 

Florida 
geomorphology OF 93-0381 
geophysical surveys OP-1 013 
JurassicOP-1000 

geomorphology OF 93-0381 
Georgia 

geomorphology OF 93-0381 
stratigraphy MF-2251 

Gulf of Mexico, petroleum P 1570 
Massachusetts 

OF94-0052 
stratigraphy OP-696 

New England OP-695 
New Jersey 

OP-1792 
environmental geology OP-11 05 
heavy minerals OP-1996 
stratigraphy OP-1804 

New York, environmental geology OP-11 05 
Spain, pollution C 1103-A 

continental slope see also continental rise; sub
marine canyons. 
California 

geochemistry OP-1221 
geophysical surveys OP-1091 

Florida, Quaternary OP-1600 
continental terrace see continental shelf 
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continental type see continental crust 
Contoocook River basin 

hydrogeology OP-1389 
Quaternary OP-1691 

contour maps 
Arizona, geomorphology OF 94-0411 
California, geophysical sUIVeys OF 93-0283; 

OF93-0315 
Colorado, geomorphology OF 93-0597 
hydrogeology OP-1191 
Louisiana, ground water WRI 91-4137; 

WRI 92-4112 
New Mexico, ground water WRI 94-4011 
Rhode Island, ground water OF 92-0049 
Texas, ground water OF 93-0()/5 

Cook Canyon Tuff 
geochemistry B 2053 

Cook Inlet 
energy sources OP-1255 
geologic hazards B 2047 
Quaternary OP-954 
sedimentary petrology OP-1383 
volcanism OP-739 

Cook Islands 
elastic waves OP-ll5 
geomorphology OF 93-0381 

Cookie Jar Butte 
weathering OF 93-0390; OP-1719 

Coon Creek Tongue 
Invertebrata B 2073 

Coon Hollow Formation 
Mesozoic P 1439 

Coordinating Committee for Earthquake Pre· 
diction 
earthquakes OF 93-0542 

Coos Bay 
geomorphology OF 93-0381 

copper see also heavy metals; porphyry copper. 
Arizona 

geochemistry C 1103-A 
pollution OP-1595 

California, pollution OP-2000 
Colorado 

environmental geology OF 93-0680; OP-
1929 

geochemistry OF 94-0408 
pollution C 1103-A; OP-1786 

geochemistry OF 93-0393-A; OF 93-0393-B,C 
Georgia 

geochemistry W 2373 
hydrogeology OP-1167 

Idaho, geochemistry B 2023-B 
Massachusetts, environmental geology OP-

1401 
pollution OF 93-0679 

Copper Basin Formation 
Tertiary B 2053 

Copper Canyon Formation 
neotectonics OP-358 

Copper Mountains 
stratigraphy OP-1527 

copper ores see also porphyry copper. 
B 2049-A; B 2062; OP-1111 
Alaska C 1102; C 1103-A; OP-509; OP-1787 
Alps OP-1921 
Arctic region OP-1921 
Arizona C 1103-A 
California OF 93-0296; OP-185 
Colorado OP-1787 
Costa Rica C 1103-A 
Idaho P 1439; OP-1180 
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IndonesiaOP-1787 
Japan OP-812 
Missouri OP-1333 
Montana OP-214 
NevadaOP-185 
New Mexico C 1103-A 
Ontario OP-928 
Oregon P 1439 
Pacific Ocean OP-978; OP-1309 
Peru OF 94-0182-A; OF 94-0182-B; OF 94-

0182-C; OP-1787 
Russian Federation OP-928; OP-929 
TurkeyOP-1258 
Utah OP-1204 
Venezuela B 2062 
Wyoming OP-1333 

copper pyrites see chalcopyrite 
coral reefs see reefs 
Coral Sea 

Invertebrata OP-18 
corals 

California, Quaternary OP-477; OP-853 
Central America, Invertebrata OP-649 
Florida 

environmental geology OP-1901 
Quaternary OP-742; OP-1168 

Hawaii, Quaternary OP-590; OP-606; OP-877; 
OP-1711 

Oklahoma, stratigraphy OP-648 
Pacific Coast, Pleistocene OP-605 
South America, Invertebrata OP-649 

Cordillera Marianica see Betic Cordillera 
Cordillera Oriental see Eastern Cordillera 
Cordilleran Geosyncline 

Alaska, Mississippian B 2031 
Cordilleran ice sheet 

Canada, Quaternary OP-141 
United States, Quaternary OP-141 

Cordilleran Orogeny 
Alaska 

gold ores OP-291 
magmas OP-1087 

Nevada, structural geology OP-991 
Utah 

deformation OP-1246 
structural geology OP-991 

Wyoming, deformation OP-1246 
Cordova Alaska 

environmental geology OF 94-0328 
Cordylodus proavus Zone 

stratigraphy OP-1675 
core see also core-mantle boundary. 

OP-1276 
China, geophysical surveys OP-448 

core complexes see metamorphic core complexes 
core-mantle boundary 

tectonophysics OP-920; OP-1780 
Corn Creek Spring 

springs OF 92-0650 
Cornucopia Stock 

petrology OP-1489 
Cornwall England 

geochemistry OP-1472 
Coronado National Forest 

economic geology C 1103-A 
geophysical surveys OF 91-0273 
metal ores C 1103-A; C 1103-B 
mineral resources C 1103-A 

coronae 
OP-1406 

North Sea OP-162 
Corsica 

petroleum OF 94-0166 
corvusite 

alloys OP-1280 
Corydon Reservoir 

hydrology WRI 93-4099 
coseismic processes 

California 
crustOP-784 
earthquakes OP-610 
fluvial features OF 94-0187 
fractures OP-406 

cosmic-ray tracks see particle tracks 
cosmochronology 

geochronology C 1107 
cosmolites see meteorites 
Cosmosffills 

structural geology OP-139 
Costa Rica 

damsOP-594 
economic geology C 1103-A 
geologic hazards 

Arenal B 2047 
Irazu B 2047 
Poas B 2047 

petrology, Irazu OP-1159 
seismicityOP-179; OP-180 
seismology OP-587 

Cotentin Peninsula 
geomorphology OF 93-0381 

Cottian Alps 
structural geology OP-72 

Cotton Valley Group 
energy sources OF 93-0705 

Cottonwood Mountains 
Tertiary B 2053 

Coulee Dam Intrusive Suite 
geochemistry B 1846 

Courant number 
waterways OP-475 

Cove Mountain Addition 
maps MF-2272 

covellite 
phase equilibria OP-1888 

Cowlitz Falls Quadrangle 
geochemistry OF 93-0686 
maps GQ-1682 

Cowlitz River 
maps GQ-1680 

Coyote Lake earthquake 1979 
California OP-1326 

Coyote Point fault zone 
Quaternary YR 

Cr see chromium 
CR-MASTR.EXE 

earthquakes OF 94-0170-A; OF 94-0170-B 
Cracow Poland · ' 

lead-zinc deposits OP-1580; OP-1581; OP-
2006 

metal ores OF 92-0393 
Craig Brandl 

hydrology WRI 93-4133 
Craig Quadrangle 

metal ores B 2082 
Crassatellidae 

Invertebrata P 1535 
Crater Flat 

ground waterOP-654 

waste disposal OP-647 
Crater Lake 

geochemistry OP-1 011 
lavaOP-612 
petrology OP-1715 
QuaternaryOP-619 

Crater Peak 
Quaternary OF 93-0?W 

craters see also maars; volcanic features. 
1-2328; OP-64; OP-135; OP-1403; OP-1884; 

OP-2029 
California, geomorphology OP-1426 
Guatemala, geothermal energy OP-194 
Hawaii, Quaternary OP-1690 
Virginia, stratigraphy OP-689 

Craters of the Moon 
mapsl-1632 

Crazy Basin Quartz Monzonite 
structural geology OP-1229 

Crazy Mountains 
folds OP-1567 

Creede Caldera 
petrology OP-2064 

Creede District see Creede mining district 
Creede Formation 

metal ores OP-1654; OP-1858. 
Creede mining district 

metal ores OP-1299; OP-1654; OP-1858 
creep meters 

deformation OP-483 
crenulation cleavage see slip cleavage 
creosote 

pollution OP-161 
Tennessee 

environmental geology WRI 93-4148 
ground water WRI 93-4170 
pollution WRI 93-4108; WRI 93-4223 

Crescent Formation 
deformation OP-417 

Crested Butte earthquakel986 
seismology OP-1 (1]6 

Cretaceous see also Coast plutonic complex; 
Franciscan Complex; Great Valley Sequence; 
Laramide Orogeny; Rincon Formation. 
B 2073; OP-912; OP-1053; OP-1386; OP-1415; 

· OP-1590 ·. . . 
Alabama OP-1418 
AlaskaOF93-0680; OP-139; OP-509; OP~579; 

OP-662; OP-664; OP-732; OP-1041; OP-
1088; OP-1173; OP-1304; OP-1372; OP-
1430; OP-1603; OP-1825; OP-1842 · . 

Albian ·. 
California OP-2002 
Mexico OP-1957 
Montana OF 93-0680; OP-698 
Pacific Ocean OP-95 

Alisitos Formation OP-1957 
Almond Formation, energy sources P 1570 
Aptian 

Mexico OP-1957 
Montana OF 93-0680; OP-698; OP-1572 
Pacific Ocean OP-95; OP-828 
Solomon Islands OP-526 
Western InteriorOP-1864 

Arizona C 1103-A; C 1103-B; OP-900 
Atlantic Coastal Plain P 1535 
Barremian, California OP-2002 
Basin and Range Province OP-1673 
Black Creek Formation OP-290 
Blackleaf Formation 

OF 93-0680; 1-2478; OP-698 



maps 1-2434 
BoliviaOP-1205 
Bridge Creek Limestone Member OP-1006; 

OP-1863; OP-1864 
Bulldog Shale OP-1785 
Burro Canyon Formation OP-1010 
California B 1939-B; OF 93-0503; OF 93-

0678; OP-234; OP-235; OP-325; OP-449; 
OP-454; OP-900; OP-964; OP-1128; OP-
1216; OP-1236; OP-1265; OP-1505; OP-
1525; OP-1564; OP-1638; OP-1895; 
OP-1933; OP-2054 

C.ampanian 
Arkansas OP-443 
California OP-211 
Tennessee B 2W3 
Texas B 2W3 
Utah B 1787-ll; OP-1378 
Western Interior B 2(1]3 

Carlile Shale OP-1219; OP-1516 
Cedar Mountain Formation 

OP-1010 
salt tectonics OP-1486 

Cenomanian 
Appalachians OP-1791 
California OP-2002 
Montana OF 93-0680; OP-698; OP-1364 
New Mexico B 2073 
Western InteriorOP-1006; OP-1863 

Cheyenne Sandstone, ground water P 1414-E 
Cloverly Formation OP-232 
Cody Shale 

OP-232 
energy sources OP-436; OP-637 
environmental geology OP-297 
sedimentary petrology OP-412 

Colorado OP-1418; OP-1535 
Colorado Group, ground water WRI 93-4193 
Coniacian, Utah OP-1419 
Cuba OP-1 083 
Dakota Formation 

OP-1516 
energy sources OF 94-0427 
geochemistry OP-1877 
ground water P 1414-E; OP-503 
natural gas OP-1150 

Eagle Ford Formation, energy sources OF 93-
0705 

Eagle Sandstone 
ground water WRI 93-4193 
hydrogeology WRI 93-4026 

Fall River Formation OF 93-0680; OP-698 
Ferron Sandstone Member, sedimentarypetrol

ogyOP-1201 
Forbes Formation 

geochemistry OP-169 
natural gas OP-1628; OP-1629 

Fox Hills Formation, coal OP-238 
Frontier Formation 

OF 93-0680; OP-232; OP-698 
mapsl-2434 
natural gas OP-1150 
structural geology OP-1364 

Fruitland Formation, sedimentary petrology 
OP-1834 

Georgia OP-1 033 
Graneros Shale OP-1219; OP-1516 
Great Basin OP-1673 
Greenhorn Limestone OP-210; OP-1219; OP-

1516 
Gulf Coastal Plain P 1535; OP-255 
Hauterivian, California OP-2002 
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Hell Creek Formation 
OP-1572; OP-1714 

coalOP-238 
Idaho OP-2030 
IowaOP-998 
Israel OP-624 
Judith River Formation, hydrogeology WRI 93-

4026 
K-T boundary 

OP-12; OP-28; OP-1470 
AlaskaOP-1095 
CanadaOP-84 
Colorado OP-465; OP-1065; OP-1557 
Haiti OP-700; OP-1473; OP-1474; OP-

1557; OP-1808 
Mexico OF 93-0680; OP-83; OP-1085; OP-

1557 
Montana OP-1572 
North DakotaOP-1714 
Pacific Ocean OP-159; OP-1064; OP-1840 
Western Interior OF 93-0680 
Wyoming OP-628; OP-1723 

Kiowa Formation, ground water P 1414-E 
Kootenay Formation 

OF 93-0680; OP-200; OP-698 
ground waterWRI 93-4193 
mapsl-2434 

Lance Formation 
energy sources OP-436; OP-637 
sedimentary petrology OP-412 

Lewis Shale 
OP-232 

sedimentary petrology OP-1834 
Maestrichtian 

Appalachians OP-1791 
ChinaOP-1831 
Colorado Plateau OP-506 
New Jersey OP-1792 
Pacific Ocean OP-828 
Western Interior B 2(1]3; OP-506 

Marshall Islands OP-501 
Maryland OP-1145 
Massachusetts OP-696 
Mesaverde Group 

OP-232 
diagenesis OP-438 
energy sources OF 94-0427; OP-29; OP-31; 

OP-413; OP-415; OP-436; OP-637 
geochemistry OP-938 
natural gas OP-838 
oil and gas fields OP-416 
sedimentary petrology OP-239; OP-412; 

OP-1202 
weathering OP-414 

Micronesia OP-501 
Middendotf Formation OP-290 
MontanaOP-814; OP-1193; OP-1248 
Mowry Shale 

OF 93-0680; OP-232; OP-698 
sedimentary petrology OP-1588 

Muddy Sandstone OF 93-0680; OP-232; OP-
698 

Nanushuk Group B 2068 
Nevada OF 94-0157; OP-991; OP-1099; OP-

1124; OP-1170; OP-1354; OP-2063 
Niobrara Formation 

OP-1219 
ground waterOP-503 

Oregon OP-1489; OP-1579 
Pacific Ocean OP-16; OP-131; OP-340; OP-

708; OP-709; OP-806; OP-960 
Pasayten Group OP-1402 
Peedee Formation OP-290 

Pictured Cliffs Sandstone, sedimentary petrol
ogyOP-1834 

Pierre Shale 
OP-1219 
maps GQ-1737; I-2433-A 
structural geology OP-631 

Point Lorna Formation OF 93-0567 
Point Lookout Sandstone 

OP-965 
heavy mineral deposits B 2061-B 

Potomac Group, sedimentary petrology OP-586 
Ripley Formation, Invertebrata B 2073 
Rocky Mountains OF 93-0680 
Russian Federation OP-280 
Santonian, Utah OP-1419 
Saskatchewan OP-814 
Smoky Hill Chalk Member, oil and gas fields 

OP-690 
South America OP-1443 
South Carolina W 2416; MF-2273; OP-1033; 

OP-1145 
Sunniland Limestone 

OP-1000 
petroleum OF 94-0211 

Sussex Sandstone Member, oil and gas fields 
OP-1422 

Teapot Sandstone Member 
OP-232 
sedimentary petrology OP-412 

Texas WRI 93-4037; OP-1224 
Torok Formation B 2068 
Turonian 

Appalachians OP-1791 
California OP-2002 
Montana OP-1364 
Western Interior OP-1006; OP-1863; OP-

1864 
Tuscaloosa Formation 

diagenesis OP-1375 
energy sources OP-792 
natural gas OF 93-0705 

United States OP-624 
Utah B 2087-A; OP-991; OP-1535; OP-1631; 

OP-2030 
Valanginian, California OP-2002 
Valdez Group, structural geology OP-1565 
Virginia OP-689 
Washington OP-580; OP-1579 
Woodbine Formation 

energy sources OF 93-0705 
natural gas OF 93-0705 

Cretaceous-Tertiary boundary see K-T boundary 
crichtonite 

Brazil, oxides OP-245 
crinoids 

Oklahoma, energy sources OP-1517 
Cripple Creek mining district 

gold ores OP-1520 
cristobaUte 

geochemistry OP-249 
MexicoOP-1151 

cross faults 
Montana 1-2434 

cross-bedding 
OP-1931 
Arizona, stratigraphy OP-1249 
California OP-676 
Indiana OP-382 
Saudi Arabia, Quaternary OP-1361 
United Arab Emirates, Quaternary OP-1361 
Utah 

OP-1990 
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engineering geology P 1514 
Wyoming 

OP-239; OP-412 
oil and gas fields OP-240; OP-1422 

cross-stratification 
Colorado, Cretaceous OP-1535 
Indiana OP-382 
Utah, Cretaceous OP-1535 
Wyoming OP-412 

crossbedding see cross-bedding 
Crossman Block 

stratigraphy OP-1732 
Croweberg Formation 

stratigraphy OP-1252 
Crowley's Ridge 

faults OP-2001 
Quaternary OF 94-0208 
seismologyOP-1806 
structural geology P 1538-A-C; OP-1999 

crude oil 
Alaska, pollution OP-370 
metal ores OP-1111 
Minnesota, pollution OF 93-0373; OP-221; 

OP-1573 
natural gas OP-544; OP-570 
petroleum OP-1587 
pollution OP-1189 

Crummies Member 
stratigraphy B 2073 

crust see also asthenosphere; crustal shortening; 
heat flow; isostasy; mobile belts. 
P 1538-A-C; OP-785; OP-1132; OP-1215; OP-
1925 
Alaska 

geophysical surveys OP-491 
structural geology OP-1040 

Andes, metal ores C 1103-A 
Arizona 

petrologyOP-1914 
structural geology OP-1229 

Basin and Range Province 
geochemistry OP-2058 
structural geology OP-575; OP-1673 

C.alifornia 
P 1550-F; OF 94-0127; OP-69; OP-168; 

OP-224; OP-256; OP-421; OP-427; OP-
784; OP-849; OP-1139; OP-1506; OP-1589; 
OP-1847; OP-2027 
engineering geology P 1551-A 
faults OP-1387; OP-1438 
geologic hazards P 1551-A; OP-1813 
geophysical surveys OF 94-0156; OF 94-

0241; OF 94-0448 
ground water OF 94-0418 
structural geology OP-1393; OP-1459; OP-

1644 
Connecticut, structural geology OP-2047 
continental crust 

OP-310; OP-1062 
Alaska OF 93-0265; OF 93-0545; OP-46 
Antarctica OP-49 
Arizona C 1103-A; C 1103-B; OF 94-0138; 

OP-65; OP-2059 
Atlantic Ocean OP-790 
Basin and Range Province B 2053; OF 94-

0246 
California B 2053; OF 93-0542; OF 94-

0236; OP-65; OP-495; OP-779; OP-854 
Canadian Shield OP-247; OP-248 
Chile C 1103-A 
Great Lakes OP-247; OP-248 
Israel OP-885 

Jordan OP-885 
Kenya OP-394; OP-441; OP-566; OP-588; 

OP-710 
metamorphism OP-1599 
MidwestOP-123 
Mississippi Valley P 1538-F-G; OF 93-

0680; OF 94-0131 
Montana OF 94-0147 
Nevada OP-789 
North Carolina OP-712 
Ontario OP-669 
Oregon OP-132; OP-775 
Pacific Ocean OP-52; OP-1840 
Tennessee OP-699 
United States C 1103-A 
Virginia OP-712 
Washington GQ-1726; OP-132; OP-775 

deformation OP-483 
energy sources P 1570 
geochemistry OP-1536; OP-2052 
geophysics OP-1465 
Great Basin 

geochemistry OP-2058 
structural geology OP-575; OP-1673 

Greenland, non-metal deposits OP-1315 
Gulf of California OP-2056 
Iceland OP-427; OP-1506 
Idaho OP-1767 
KenyaOP-1519 
Kuwait, structural geology OF 94-0210 
lower crust 

C.alifornia OP-74; OP-101; OP-318; OP-
1089 

Canadian Shield OP-248 
Chile OP-562; OP-1836 
Great Lakes OP-248 
natural gas P 1570 

metal ores OP-338 
Mexico 

OP-1866 
crystalline rocks OP-1123 

Michigan, structural geology OP-1538 
natural gasP 1570 
Nevada 

OP-1149 
magmas OP-1138 
metal ores OP-73 
metamorphism OP-1124 

New Mexico, petrology OP-1914 
oceanic crust 

OP-1062 
Alaska B 2068 
Atlantic Coastal Plain OP-385 
Atlantic Ocean OP-790; OP-987 
C.aliforniaOP-608; OP-1091 
Canada OP-1987 
Cyprus OP-986 
Oregon OP-903 
Pacific Coast YR 
Pacific Ocean OP-131; OP-360; OP-1166; 

OP-1840 
petroleum P 1570 
United States OP-1987 

Oregon 
OF93-0542 

geochemistry OP-1011 
Pacific Coast OF 93-0706 
Pacific Ocean OP-798 
petrology OP-2053 
Rhode Island, structural geology OP-2047 
Rocky Mountains OP-2056 
Russian Federation OP-68; OP-982 
South Carolina, non-metal deposits OP-1315 

Tennessee, geologic hazards OP-1813 
United Kingdom, non-metal deposits OP-1315 
Utah 

metal ores OP-1204 
salt tectonics OP-1486 

Virginia OP-1437 
Washington OF 93-0542 
Wisconsin, structural geology OP-1538 

Crustacea see also Malacostraca; Ostracoda. 
OP-333 

crustaceans see ostracods 
crustal shortening 

Alabama, structural geology OP-1952 
Alaska 

plate tectonics OP-279 
structural geology OP -662 

Arizona, Cretaceous OP-900 
Basin and Range Province, structural geology 

OP-120 
California 

Cretaceous OP-900 
Mesozoic OP-332 
structural geology P 1550-F; OP-1936 

Canadian Shield, orogeny OP-247 
Colorado Plateau, structural geology OP-506 
Georgia, structural geology OP-524; OP-1952 
Great Basin, structural geology OP-120 
Great Lakes, orogeny OP-247 
Italy, metasomatism OP-974 
Maine, structural analysis OP-92 
Midwest, plate tectonics OP-123 
Montana, orogeny OF 94-0147 
Russian Federation, plate tectonics OP-279 
South Carolina, structural geology OP-524 
structural geology OP-1182 
Western Interior, structural geology OP-506 

crustal thinning 
Arizona, tectonics OP-552 
Italy, structural geology OP-72 
Kenya, structural geology OP-566 

cryoturbation 
Connecticut, Quaternary OP-863 
Massachusetts, Quaternary OP-863 

crystal chemistry see also crystal growth. 
mineralogy OP-1848 
petrology OP-1359 

Crystal Creek Member 
stratigraphyOP-136 

crystal fractionation 
metal ores OP-338 
Utah, petrology OF 93-0680 

crystal growth 
geochemistry OF 93-0388 
Mexico, mineralogy OP-1151 
Ontario, mineralogy OP-1394 
Virginia 

mineralogy OP-1748 
sedimentary petrology OP-511 

crystal structure see also space groups; X -ray 
analysis. 
alloys OP-1280 
Chile, nitrates OP-460 
mineralogy OP-636; OP-1966 

crystal systems 
Idaho, metal ores OP-181 

crystalline limestone see marbles 
crystalline rocks 

Alaska, structural geology OP-1842 
Appalachians, ground waterOP-874; OP-1667 
Arizona GQ-1720 
Atlantic Coastal Plain, ground water OP-1667 



Bangladesh, structural geology OP-1539 
California OP-1701 
geophysical surveys B 1917-R 
Georgia, ground water WR193-4161; OP-144 
Gennany 

OP-1701 
geophysical surveys OP-702 

ground waterOP-1894 
Iowa, Cretaceous OP-998 
Mexico OP-1123 
New Hampshire 

fractures OP-1352 
ground waterOP-1026; OP-1458; OP-2051 

North C.arolina, ground water OP-1211 
Russian Federation OP-1701 
structural geology OP-2039 

crystalline structure see crystal structure 
Cs see cesium 
Cs-137 

Arizona, geomorphology OP-2021 
California, pollution OP-2000 
Commonwealth of Independent States, pollu-

tion OP-478 
Europe, pollution OP-478 
New Hampshire, ground water OP-2051 
South Dakota, hydrology OP-118 

Cu see copper 
Cuba 

plate tectonics OP-1083 
cube spar see anhydrite 
Cuchivero Group 

metal ores B 2062 
Culpeper Basin 

areal geology OP-1243 
Coitus Formation 

structural geology OP-878 
Cumberland Gap 

stratigraphy OP-215 
Cumberland Plateau 

pollution OP-951; OP-1433 

Cumberland Rhode Island 
hydrogeology WRl 93-4023 

cummingtonite 
Philippine Islands 

magmas OP-1855 
petrology OP-1763 

Cunningham Falls State Park 
hydrology OF 93-0169 

Cupertino Quadrangle 
Quaternary OF 94-0231 

Cuprite District 
mineral resources B 1926 

current meters 
hydrology OF 94-0123 
waterways OP-275 

currents see bottom currents; ocean currents· tur-
bidity currents ' 

Currie Hills 
tectonics OF 94-0439 

Currie Nevada 
JurassicOP-1488 

Curtis Formation 
Jurassic OP-1773; OP-1784 

CUSMAP 
California, gold ores OF 93-0680 

Custer National Forest 
mineral resources C 1103-A 

Cuyama Basin 
energy sources OP-1593 

cyanazine 
Iowa, pollution OP-1228 

cyanides 
Colorado, pollution C 1103-A 

cyclostratigraphy 
Utah OP-1516 

cyclothems 
Western Interior, stratigraphy OP-210; OP-

1252 
Cypress Freeway 

geologic hazards P 1553-C 
Cyprus see Troodos Ophiolite 
cyprus-type 

metal ores OF 94-0174 
Cytheracea see also Trachyleberididae. 

Coral Sea OP-18 
Tasman Sea OP-18 

3D-DEF OF 93-0547 

D 

D-J Basin see Denver Basin 
D/H 

Arizona, ground water WRl 94-4063; OP-354 
Atlantic Coastal Plain 

ground water OF 93-0484 
Quaternary OP-685 

Australasia, Pleistocene OP-260 
Australia, geochemistry OP-423 
California 

geochemistry OF 93-0683; OP-169 
hydrogeology WRI 93-4043; HA-0727; OP-

573 
Mesozoic OF 94-0267 

Colorado 
geomorphology OP-1688 
metal ores OP-1858 

Europe, Pleistocene OP-260 
Florida, ground water OP-467 
geochemistry OP-259 
Great Lakes, geochemistry OP-277 
Guatemala, geothennal energy OP-395 
Honduras, geothennal energy OP-906 
metal ores OP-338 
Mexico, geothennal energy OP-906 
mineralogy OP-860 
natural gasP 1570 
Nevada, hydrogeology WRI 93-4043 
Oklahoma, hydrogeology OF 92-0642 
Puerto Rico, ground water OP-293 
Spain, gold ores OP-1207 
Utah, hydrogeology OP-573 
Wyoming 

hydrogeology OF 93-0384 
natural gasP 1570 

Da-ching Field see Daqing Field 
dacites 

OP-1289 
AlaskaOP-1745 
ArizonaC 1103-A; OP-1264 
Bolivia, metal ores C 11 03-A 
Chile 

geochemistry OP-1836 
Miocene OP-562 

GhanaOP-1967 
North Carolina, structural geology OP-1556 
Oregon 

OP-1715 
geochemistry OP-1011 
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Philippine Islands 
OP-1136; OP-1435; OP-1661; OP-1722; 

OP-1763; OP-1855; OP-1887; OP-2048 
geochemistry OP-1325 
Quaternary OP-1324 

Washington 
GQ-1682; OP-355 
Quaternary OP-347 

Dada Formation 
structural geology OP-1630 

daemon process OF 94-0052 
DAFLOW 

hydrology WRI 93-4105 
Dahlgren Laboratory 

ground waterOP-1092 
Dahshur earthquake 1992 

earthquakes EV 
Dakota Formation 

OP-1516 
energy sources OF 94-0427 
geochemistry OP-1877 
ground water P 1414-E; OP-503 
natural gas OP-1150 

Dallas Quadrangle 
maps 1-1420 (NI-14) 

Dallas Texas 
waste disposal WRI 93-4194 

dam sites see dams 
Damman Formation 

structural geology OP-1 077 
damping see attenuation 
dams 

Arkansas OF 94-0052 
Costa Rica OP-594 
geologic hazards OF 94-0213 
hydrology OP-1995 
illinois 

WR194-4112 
hydrology OP-1348 

Louisiana, ground water WRI 93-4184; OF 94-
0069 

Ohio, hydrology OF 93-0372 
Tennessee, fluvial features OP-819 
Washington 

OP-572 
fluvial features OP-819 

West Virginia, hydrology OF 93-0372 

Danby Playa 
evaporite deposits OP -119 

Danian 
AlaskaOP-1096 
CanadaOP-1633 
Denmark OP-299 
Greenland OP-299 
Maryland OP-299 
United States OP-1633 

Danube River 
pollution OP-1757 

Danville Virginia 
geophysical surveys OF 94-0219 

Daqing Field 
energy sources OP-792 

Darrington-Devil~ Mountain fault zone 
structural geology OP-878 

data bases see also geographic infonnation sys
tems; GeoRef; infonnation systems; National 
Coal Resources Data System; NA WDEX. 
YR; OF 94-0052 
Alaska, stratigraphy DDS-0006 
Arizona, faults OP-65 
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California 
OP-1525 

environmental geology OF 93-0497 
faults OP-65; OP-1475 
geomorphology OF 93-0693 
hydrogeology P 1551-E 
hydrology WRI 93-4182 
mineral resources C 11 03-A 
pollution OP-1 048 
Quaternary OF 94-0231 
seismology OP-2004 

Canada, pollution OP-1632 
Caribbean region, ground water OF 91-0504 
Colorado, geochronology OF 93-0615 
environmental geology YR 
geochemistry DDS-0018-A; OF 93-0393-A; 

OF 93-0393-B,C 
geologic hazards OP-227; OP-1972 
geomorphology OF 94-0001 
geophysical surveys OF 93-0593-A; OF 93-

0593-B 
Hawaii, petrology OP-129 
helium gas P 1570 
hydrology WRI 93-4018 
Illinois, geomorphology OF 93-0288 
Indiana 

hydrology OF 93-0088 
pollution OF 93-0133 

Kansas, hydrogeology OF 93-0099 
Lesser Antilles, ground water OF 91-0504 
Massachusetts, engineering geology OP-659 
Missouri, geomorphology OF 93-0288 
Nevada 

OP-1680 
economic geology OF 94-0160 
geophysical surveys OF 92-0431-A; OF 92-

0431-B 
hydrology WRI 93-4182 
mineral resources OP-534 

New South Wales Australia, ocean waves 
OF 93-0381 

North Carolina, geomorphology OF 93-0381 
Oklahoma, ground water OF 94-0041 
Oregon, environmental geology OF 93-0497 
Pacific Ocean OF 94-0134 
plate tectonics OP-980 
Poland, geomorphology OF 93-0381 
pollution OF 94-0052 
Queensland Australia, ocean waves OF 93-

0381 
sedimentary petrology OF 94-0205 
seismology OP-1838 
stratigraphy DDS-0006 
structural geology OP-1623; OP-1624 
United States, pollution OP-1632 
Utah, geophysical surveys OF 92-0431-A; 

OF 92-0431-B 
Virginia, ground water OF 93-0443 
Washington, pollution OF 93-0492 

Datil· Mogollon volcanic field 
petrology OP-1914 

dating, fission-track see fission-track dating 
Davis Mountains 

Oligocene OP-343 
Dawson Canyon Formation 

stratigraphy OP-696 
dawsonite OP-173 
Dayton Limestone 

sedimentary petrology OP-1135 
DDT 

C'.alifornia, geochemistry OP-1451 

De Long Mountains 
BrachiopodaOP-77 

Dead Sea 
geophysical surveys GP-1 008 
structural geology OP-885 

Deadman Pass Quadrangle 
maps GQ-1753 

Deadman Spring SE Quadrangle 
maps GQ-1745 

DeathVaUey 
faults OP-1317; OP-1370 
fluvial features OP-1984 
geochemistry OP-1678 
ground water OF 94-0001; OP-226 
maps 1-2305 
Neogene B 2053 
neotectonics OP-358 
petrology OP-1121; OP-1982; OP-1988 
Proterozoic OP-1122 
structural geology OP-1371; OP-1740 
tectonics OP-1055; OP-1310 
Tertiary B 2053 

DebouUie Granodiorite 
metal ores OP-1875 

debris avalanches 
Pacific Ocean, oceanography OP-592 
Vennont, engineering geology B 2075 

debrisftows 
OP-1851 
Alaska, hydrology OP-902 
Arizona 

OP-1662; OP-2021 
geologic hazards OP-568 
hydrogeology OP-1349 

California, geologic hazards OP-953; OP-959 
Colorado, engineering geology OP-2019 
geologic hazards OP-9; OP-389; OP-1127; OP-

1148 
Gulf of Mexico, ocean floors OP-1751 
Hawaii 

engineering geology OP-122 
geologic hazards YR; OF 93-0514; OF 94-

0134; OP-212 
Maine, sedimentary petrology OP-1377 
Mexico, stratigraphy OF 93-0680; OP-83 
Nevada, Quaternary OP-1612 
North Carolina, ocean floors OP-1873 
Ohio, Quaternary OP-1956 
Philippine Islands, sedimentary petrology OP-

1781 
Quaternary OP-528 
soil mechanics OP-529 
TennesseeOP-819 
Utah 

geologic hazards OF 92-0358 
structural analysis OF 93-0680 

Washington WRI 93-4093; OP-819 
debris slopes see talus slopes 
decoUement 

Alaska, geophysical surveys OP-491 
Arkansas, energy sources OP-1453 
California 

fluvial features OP-1984 
neotectonics OP-358 
structural geology OP-101 

Italy, structural geology OP-72 
Michigan, structural geology OP-1538 
Montana, defonnation OP-1771 
Nevada, defonnation OP-1464 
Oklahoma, energy sources OP-1453 
structural geology OP-1 06 
Wisconsin, structural geology OP-1538 

Wyoming, deformation OP-1771 
dedolomitization 

geomorphologyOP-71 
Texas, ground waterOP-1224 

Deep Creek Mountains Wilderness Study Area 
mineral resources OF 92-0259 

Deep Creek Range 
metal ores OP-639 
stratigraphy OP-17 42 

deep earthquakes see deep-focus earthquakes 
Deep Sea Drilling Project see auoiPOD; Leg 5; 

Leg 30; Leg 40. 
geophysical surveys DDS-0013 
tectonophysics OP-385 

deep seismic sounding 
California, geophysical surveys OF 94-0156; 

OF94-0448 
Canadian Shield, structural geology OP-248 
Great Lakes, structural geology OP-248 
Kenya, mantle OP-440 
Oregon, tectonophysics OF 93-0542 
Russian Federation, tectonophysics OP-68 
Washington 

geophysical surveys DDS-0016 
natural gas OF 94-0159 
tectonophysics OF 93-0542 

Deep West Deposit 
gold ores OP-2 

deep-focus earthquakes OP-375; OP-822 
deep-sea fans see submarine fans 
deep-sea sedimentation 

North Carolina OF 94-0409 
deep-tow methods 

Atlantic Ocean OP-658 
Deer Creek Church Quadrangle 

maps OF 88-0628 . 

Deer River 
fluvial features OP-819 

Defiance Uplift 
stratigraphy OP-1249 

Defiance-Zuni Platform 
sedimentary petrology OP-1468 

deformation see als-o cleavage; compression tec
tonics; decollement; extension tectonics; flex
ure; folds; foliation; fractures; geodesy; isoclinal 
folds; lineation; melange; petrofabrics. 
OF 93-0547; OP-452; OP-483; OP-1386 
Alaska · 

OP-662; OP-1574 
metamorphism OP-1247 
plate tectonics OP-279 

Arizona, Cretaceous OP-900 
Arkansas OP-:1965 
brittle defonnation 

OP-1254 
AlaskaOP-1676; OP-:1842 
Atlantic Ocean OP-987 
Washington GQ-1726 

California 
OP-l504; OP-1740 

Cretaceous OP-900 
earthquakes OP-379 
engineering geology OP-948 
environmental geology P 1553-A 
fluvial features OF 94-0lFJl 
geologic hazards OF 94-0442; OP-203 
Quaternary OP-693 
soil mechanics Pl55l:...A 

Canada, petrology OP-84 
Cyprus, magmas OP-986 



ductile defonnation 
OP-1254 
AlaskaOP-1676; OP-1842 
ArizonaOP-734; OP-1986 
C.aliforniaOP-734; OP-1564; OP-1986 
Colorado OP-1820 
Nevada OP-2063 
Virginia OP-1356 
Washington GQ-1726 

earthquakes OP-1881 
engineering geology OP-527 
geochemistry OP-2041 
geologic hazards WRI 93-4123 
geophysics OP-445 
Hawaii OP-1890 
Iowa, Cretaceous OP-998 
Maine, sedimentary petrology OP-1377 
Mexico, seismology OP-1866 
Minnesota, geochemistry OP-82 
Mississippi Valley, seismology OP-805 
Montana 

OP-1523 
hydrogeology WRI 93-4026 
petrology OP-1709 

NevadaOP-1740 
New Jersey, stratigraphy OP-1804 
Oklahoma, energy sources OP-1517 
petrology OP-451; OP-2053 
plate tectonics OP-1062 
Rocky Mountains, sedimentary petrology OP-

1268; OP-1835 
Russian Federation 

OP-1540 
plate tectonics OP-279 

South Africa, seismic sources OP-559 
stratigraphyOP-850; OP-1724 
Utah OP-1246; OP-2003 
Vennont OP-2013 
Wyoming 

OP-831; OP-1246; OP-1560 
intrusions OP-1188 
Quaternary OP-832 

degasification 
natural gasP 1570 

degassing 
OP-1132 
Colorado, geochemistry OP-1877 
Hawaii 

geochemistry OP-1266 
petrologyOP-129 
pollution OF 93-0551-E; OP-1963 

inclusions OP-1098 
New Mexico, geochemistry OP-943 
petrology OP-451 
Philippine Islands, magmas OP-1435 
Spain, metal ores OP-768 
Virginia, sedimentary petrology OP-511 
Washington, magmas OP-355 

deglaciation 
Alaska, Quaternary B 2068 
Basin and Range Province, Quaternary OP-915 
C.alifornia, Pliocene OP-37 ' 
Colorado, Quaternary OP-1833 
Great Basin, Quaternary OP-915 
Hawaii, Quaternary OP-1241 
Massachusetts, Quaternary OP-485; OP-862 
New Hampshire, Quaternary OP-1691 
Ohio, Quaternary OP-1314 
Washington, Quaternary OP-1133 
Wyoming, Quaternary OP-832 

Delamar 3 SE Quadrangle 
maps GQ-1754 

DeLamar Deposit 
gold ores OP-769 

Delamar Mountains 
defonnation OP-1464 
magmas OP-1886 
structural geology OP-1760 

Delaware see also Delaware Bay; Delaware 
River; Delaware River basin; Delmarva Penin
sula. 
environmental geology 

OF 93-0292-C 
New Castle County Delaware OP-178 
Sussex County Delaware OP-178 

geologic hazards OF 93-0292-C 
geomorphology OF 93-0381 
ground water P 1404-K 
hydrogeology, New Castle County Delaware 

WRI 93-4055 
petroleum OF 93-0596-H 
pollution OF 93-0292-C 
waterways WRI 93-4017 

Delaware Basin 
sedimentary petrology OP-1222 

Delaware Bay 
hydrogeology WRI 93-4018 

Delaware Limestone 
sedimentary petrology OP-1135 

Delaware Mountain Group 
sedimentary petrology OP-1222 

Delaware River 
hydrogeology OF 93-0459 
hydrology WRI 93-4203 
stratigraphy OP-1791 

Delaware River basin 
hydrogeology W 2422; WRI 93-4055 
Quaternary OP-1803 

Delaware Water Gap 
hydrology WRI 93-4203 

Delfonte Sequence 
Cretaceous OP-234 

DelgadaFan 
oceanography OP-188 

Delhi Pike LandsUde 
engineering geology B 2059-C 
geologic hazards B 2059-D 
soil mechanics B 2059-B 

Delle Phosphatic Member 
Mississippian OP-817 

Delmarva Peninsula 
changes oflevel OF 93-0381 
environmental geology YR 
geochronology OP-1114 
ground water OF 93-0093; OF 93-0484; OP-

195; OP-209; OP-1262; OP-1263; OP-1788; 
OP-1897 

pollution OP-1226; OP-1366 
DeLong Mountains see De Long Mountains 
delta fans see fan deltas 
Delta Quadrangle 

mineral resources MF-2081-F; MF-2081-G 
deltaic sedimentation 

California B 1995-D,E 
Colorado, stratigraphy OP-965 
Louisiana, engineering geology OF 93-0381 
New Mexico, stratigraphy OP-965 
Russian Federation OP-1175 

deltas see also fan deltas; fluvial features. 
Egypt, geomorphology OF 93-0381 
Japan, geomorphology OF 93-0381 
Montana, coal OP-238 

degasification • detachment faults 245 

Spain, geomorphology OF 93-0381 
DenaU National Park 

geologic hazards OF 94-0179-D 
dendrochronology see tree rings 
Denmark 

geomorphology OF 93-0381 
stratigraphy OP-299 

Dennis Limestone 
sedimentary petrology OP-1399; OP·-1400 

density logging 
Oceania, geophysical surveys OP-537 
Pacific Ocean, geophysical surveys OP-537 
United Arab Emirates, ground water W 2417 

denudation 
Arkansas, structural geology OP-1999 
environmental geology OP-408 
Idaho, orogeny OP-2030 
Utah, orogeny OP-2030 

Denver Basin 
ground water WRI 93-4198; OF 93-0442; OP-

59 
petroleum OP-1028 
sedimentary petrology OP-1418; OP-1835 

Denver Colorado 
areal geology C 1097 
environmental geology OP-891 
ground water OP-1301 
guidebook C 1097 
hydrology WRI 93-4018 

Denver Julesberg Basin see Denver Basin 
Denver Quadrangle 

geophysical surveys OF 94-0164 
Denver region see Denver Colorado 
depositional fault see growth faults 
depressions 

Australia, structural geology OP-1261 
New Jersey 

environmental geology OP-11 05 
stratigraphy OP-1804 

New York, environmental geology OP-11 05 
Utah, weathering OF 93-0390 

depth of compensation see carbonate compensa
tion depth 

Des Moines Series see Desmoinesian 
Deschutes-Umatilla Plateau 

hydrogeology P 1044-L 
Descon Formation 

metal ores OP-509 
Desert National Wildlife Range 

sedimentary petrology OP-1383 
desertification 

Colorado, Quaternary OP-523 
deserts 

Arizona, hydrology WRI 92-4065 
California, ground water OP-542 
Nevada, hydrogeology OF 93-0463 
Wyoming WRI 91-4153 

DeSmet Coal Bed 
sedimentary petrology OP-1889 

desmine see stilbite 
Desmoinesian see also Spiro Sandstone. 

OP-1549 
Colorado OP-1428; OP-1467; OP-1468 
Utah OP-1428; OP-1467; OP-1468 

DESQview/X OF 94-0052 
detachment see decollement 
detachment faults 

Arizona 
GQ-1718; GQ-1719; GQ-1720; OP-404; 

OP-1371; OP-1731 



246 detention ponds • diapirism 

magmas OP-1103 
metal ores C 1103-B 
stratigraphy OP-1732 
Tertiary B 2053 

Basin and Range Province, Tertiary B 2053 
California 

OP-358; OP-404; OP-1046; OP-1128; OP-
1371; OP-1731 
Miocene B 2053 
Quaternary B 2053 
sedimentary rocks B 2053 

Fiji, gold ores OP-1861 
Nevada 

OP-322; OP-1679; OP-1913 
geochronology OP-560 
petrology OP-789 

Oregon, gold ores OP-1861 
Utah OP-532; OP-1369 
Washington OP-1082 

detention ponds 
Florida, ground water WRI 92-4139 
New York, hydrogeology WRI 92-4003 
Wisconsin, hydrology OF 93-0172 

detrital fan see alluvial fans 
detrital sedimentation 

Arizona, Jurassic C 1103-B 
California 

B 1995-D,E 
Jurassic C 1103-B 

Mexico, Jurassic C 1103-B 
Puerto Rico, heavy mineral deposits C 11 03-A 

Detroit River 
ground water OP-1341 

Detroit River Group 
sedimentary petrology OP-1135 

deuterium see also D/H. 
California, geochemistry OP-1216 
Hawaii, hydrogeology OP-799 
Idaho, hydrogeology OF 94-0055 
Oregon, hydrogeology P 1044-L 

developing countries see Third World 
Devils Hole 

faults OP-1317 
ground water OP-1979 
Quaternary OF 93-0357; OP-157; OP-876 

Devonian see also Waits River Formation; 
Woodford Shale. 
OP-803; OP-835; OP-912 
Acadian Phase 

Connecticut OF 94-0126 
Maine OP-92; OP-1376; OP-1377 
Massachusetts OF 94-0126 
New England OP-1 003 
Vermont OP-714; OP-1569; OP-1815; OP-

1817; OP-1922; OP-1923 
Alaska B 2068; OP-1088; OP-1574 
Barre Granite, crystalline rocks OP-1701 
CanadaOP-1035 
Columbus Limestone, sedimentary petrology 

OP-1135 
Delaware Limestone, sedimentary petrology 

OP-1135 
Detroit River Group, sedimentary petrology 

OP-1135 
Dundee Limestone, sedimentary petrology OP-

1135 
Famennian 

Canada OP-788 
Nevada OP-846 
United States OP-788 
Utah OP-846 

Frasnian 

Central America OP-649 
South America OP-649 

Gile Mountain Formation 
geochemistry OP-1923 
metal ores OP-1922 

Givetian 
Alaska OP-77 
New York OP-1755 

Great Lakes OP-11 Cf7; OP-1300 
Guilmette Formation 

fo1ds0P-1913 
structural geology OP-1760 

Idaho OP-1 058 
lndianaOP-1287 
Kazakhstan OP-1183 
Lochkovian 

Central America OP-649 
South America OP-649 

Maine 1-2360; OP-1444 
Nevada OF 94-0436; OP-1170; OP-1461; OP-

1625 
New York OP-1513 
Newfoundland OP-801 
Oregon OP-1 058 
Oriskany Sandstone, natural gas OF 94-0211 
Palliser Formation OP-788 
Pragian, Oklahoma OP-648 
Quebec OP-801 
Seboomook Formation 

OP-1776 
sedimentary petrology OP-1377 
structural analysis OP-92 

Spain OP-646 
Traverse Group, sedimentary petrology OP-

1135 
United States OP-801; OP-1035 
Utah OP-630; OP-816; OP-1625; OP-1640 
Victoria Australia OF 93-0680; OP-30 
Wyoming OP-1640 
Yukon Territory OP-1342 

dextral faults see right-lateral faults 
diabase 

Arizona, metal ores C 1103-A 
Atlantic Ocean OP-987 
California, Proterozoic OP-1122 
Russian Federation, metal ores OP-973 
Wyoming OP-1188 

Diablo Range 
engineering geology OP-948 
geophysical surveys OP-1091 
tectonics OP-1052 

diachronism 
Basin and Range Province, Tertiary B 2053 

diagenesis see also dedolomitization; dolomitiza
tion; phosphatization; sedimentary structures; 
weathering. 
OP-1946; OP-1992 
Alaska 

OP-1825 
geochemistry OP-17CJ7 
stratigraphy OP-732 

Atlantic Ocean, Neogene OP-1260 
Australia, geochemistry OP-423 
burial diagenesis 

Newfoundland OP-801 
Quebec OP-801 
United States OP-801 
Wyoming OP-1728 

California 
OP-676 

oceanography OP-281 
Quaternary OP-853 

stratigraphy OP-1594 
China 

energy sources OP-317 
geochemistry OP-365 
geophysical surveys OP-448 

Colorado 
OP-1827; OP-1991 

metal ores OP-1654 
oil and gas fields OP-690 

Colorado Plateau, ground water OP-1867 
Europe OP-520 
Idaho 

geochemistry B 2023-B 
metal ores OP-1259 

Illinois OP-1293 
Indiana OP-1293 
Israel OP-624 
Italy, geochemistry OP-1548 
Kazakhstan, tectonophysics OP-1183 
Louisiana OP-1375 
Michigan OF 93-0103 
Mississippi OP-1375 
natural gasP 1570 
Nevada 

OP-1656 
geophysical surveys OP-1355 

New Mexico 
stratigraphy OP-994 
uranium ores C 1103-A 

Oklahoma 
OP-843 

energy sources OP-1517 
Pacific Ocean, oceanography OP-57 
syngenesis 

ChinaOP-160 
metal ores B 2062 

Texas OP-691 
United States OP-624 
Utah 

OP-1827; OP-1991 
geochemistry OP-1828 

Virginia, mineralogy OP-1748 
Western Interior, stratigraphy OF 93-0680 
Wyoming 

OP-438 
geochemistry OP-1727 

Yukon Territory 
geochemistry OP-365 
metal ores OP-1342 

diamictite 
Arizona, Tertiary B 2053 
California, Jurassic OP-1499 
Canada, stratigraphy OP-577 
United States, stratigraphy OP-577 

diamond anvil cells 
geophysics OP-44; OP-1152 
Mexico, mineralogy OP-1151 

Diamond Rim Intrusive Suite 
petrology OP-2059 

diamond-anvil cells see diamond anvil cells 
diamonds 

OF94-0174 
Venezuela B 2062 

diaphthoresis see retrograde metamorphism 
diapiric fold see diapirs 
diapirism 

Atlantic Ocean, salt tectonics OP-183 
California, structural geology OP-1686 
Utah, sedimentary petrology B 2000-F 
Alaska, tectonophysics OP-302 
California, structural geology OP-229 
Georgia, oceanography OP-1237 



Utah, salt tectonics OP-1486 
diatom flora 

Antarctic Ocean, Oligocene OP-38 
Arctic Ocean, Quaternary OP-1948 
Bering Sea, Quaternary OP-1948 
California 

Miocene OP-1795 
paleomagnetism OP-650 
Pliocene OP-37 
Quaternary OF 93-0620; OF 93-0683 
stratigraphy OF 93-0344 

Minnesota, Quaternary OP-90 
Nevada, Quaternary OF 93-0620; OP-91 
Oregon, Quaternary OP-619 

diatoms 
OP-36 
C.alifornia 

Holocene OP-342 
stratigraphy OP-1 020 

Oceania, marine geology OP-263 
Pacific Ocean 

continental margin OP-51 
marine geology OP-263 
oceanography OP-56; OP-57 
sediments OP-55 

Russian Federation, Quaternary OP-1176 
West Pacific Ocean Islands, marine geology 

OP-261; OP-269; OP-270; OP-274 
diatremes 

Colorado, gold ores OP-1520 
diamonds OF 94-0174 
Venezuela, diamonds B 2062 

dibromoethane 
Florida, pollution OP-1515 

Dicalite Summit Fault 
tectonics OP-322 

dicophane see DDT 
Dicotyledoneae see Artemisia 
diethylene triamine pentaacetic acid 

Colorado, pollution C 1103-A 
differential weathering 

Israel OF 93-0381 
diffusion OP-192; OP-459; OP-723; OP-1110; 

OP-1390; OP-1515; OP-1568; OP-1663; OP-
1720; OP-1825; OP-1910; OP-1991; OP-2025; 
OP-2026; OP-2051 

digital cartography 
DDS-0011; YR; OF 93-0351; OF 93-0590-A; 

OF 93-0590-B; OF 94-0021; OF 94-0052; 
OF 94-0134; OF 94-0173; OF 94-0266; OF 94-
0284; OF 94-0425; OP-170; OP-993; OP-1178; 
OP-1525; OP-1652; OP-1680 
economic geology C 1103-A 
geochemistry OF 94-0408 
geomorphology OF 93-0693; OF 94-0134 
geophysical swveys OF 93-0560-C; OF 93-

0585; OF 93-0676; OF 94-0280; OP-1213 
hydrogeology OF 94-0052; OP-1191 
hydrology OF 93-0354 
oceanography OF 93-0520; OF 94-0134 
Quaternary OF 94-0231 
structural geology OP-1365; OP-1623; OP-

1624; OP-1974 
digital data 

Ontario, pollution I>DS-0025 
digital elevation models see digital terrain models 
digital line graphs 

YR 
illinois YR 

digital relief models see digital terrain models 

Digital Spectral Library 
geophysical swveys OF 93-0593-A; OF 93-

0593-B 
digital terrain models 

OP-2061 
Alaska, geomorphology OF 93-0702-A; 

OF 93-0702-B 
California, hydrology OF 94-0134 
Colorado, hydrology OF 93-0354 
geomorphology OF 94-0134 
Hawaii, geologic hazards OP-212 
hydrogeology OP-962 
hydrology OF 94-0052 
Illinois OF 94-0134 
Nevada, hydrology OF 94-0134 
Oregon, environmental geology OF 94-0001 

digitization 
California, earthquakes OF 94-0234 

dike swarms 
Arizona, defonnation OP-995 
California, crust OP-168 
Michigan, tectonics OP-124 
Montana, Cretaceous OP-1248 
Nevada 

defonnation OP-995 
structural geology OP-1484 

petrology OP-1455 
Wisconsin, tectonics OP-124 
Wyoming, intrusions OP-1188 

OP-2053 
Alaska, geochemistry B 2068 
Arizona 

P 1541; OP-1914 
metal ores C 1103-A 
stratigraphy OP-1732 
structural analysis OP-404 
structural geology OP-1 019 

Arkansas, metal ores OP-237" 
Bolivia, metal ores OF 94-0238; OP-1205 
C.alifornia 

OP-318; OP-1073; OP-1805; OP-1988 
Cenozoic OP-2002 
Proterozoic OP-1122 
stratigraphy B 2053 
structural analysis OP-404 

Chile, plate tectonics OP-621 
Columbia Plateau, structural geology OP-533 
Cyprus OP-986 
Fiji, gold ores OP-767 
Hawaii, geothennal energy OP-175 
Nevada 

OP-1282; OP-1379 
faults OP-981 
gold ores OP-767 
petroleum OP-889 
structural geology OP-1 0 19; OP-1679 

New Mexico 
OP-1658; OP-1914 

metal ores OP-1818 
Oregon, gold ores OP-767 
Papua New Guinea, gold ores OP-767 
Queensland Australia, gold ores OP-327 
Rocky Mountains, stratigraphy OP-1380 
Russian Federation, geochronology OP-1209 
Spain, gold ores OP-767 
Utah OF 93-0680 
Vennont, geochronology OP-1 001 
Victoria Australia 

geochemistry OP-30 
sedimentary petrology OF 93-0680 

Washington 
defonnation OP-417 
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geochemistry B 1846 

dilatational wave seeP-waves 
DUigencia Formation 

stratigraphy B 2053 
Dillon Quadrangle 

geophysical swveys I-1803-I 
DIM CALC 

geophysical surveys OF 94-0136 
Dinantian see also Tournaisian. 

Austria OP-969 
Dinkum Graben 

tectonophysics OP-302 
Dinoflagellata OP-206; OP-218 
dinoflagellates 

Florida, diagenesis OP-2024 
Maryland, Paleocene OP-207 
Virginia, Paleocene OP-207 

Dinophyceae see Dinoflagellata 
Dinosaur National Monument 

sedimentary petrology OP-1990 
stratigraphyOP-1555; OP-1774 

dinosaurs 
China OP-1831 
Colorado, stratigraphy OP-1555 
Cretaceous OP-1415 
South America, stratigraphy OP-1443 
Utah 

sedimentary petrology OP-1990 
stratigraphy OP-1555 

Western Interior, stratigraphy OP-1774 
diorites see also microdiorite; monzodiorite; 

quartz diorites; tonalite; trondhjemite. 
Alaska, structural geology OP-1842 
California, orogeny 

OP-286 
dip-slip faults 

California 
OP-1950 
seismology OP-447 

Russian Federation OP-1540 
dipyrite see pyrrhotite 
DIS-II 

OF94-0052 
hydrology YR 

disaster recovery 
Alaska, geologic hazards OF 94-0218 
California, geologic hazards OF 94-0218 

disaster response 
Alaska, geologic hazards OF 94-0218 
California, geologic hazards OF 94-0218 

Discoid ella 
Invertebrata OP-835 

Dismal Swamp 
sedimentary petrology OP-1834 

dispersion patterns 
Nevada, gold ores OP-2 

disposal, waste see waste disposal 
Distributed Information System-11 

OF94-0052 
hydrology YR 

distribution coefficients see partition coefficients 
District of Columbia see also Rock Creek Park. 

rock mechanics OF 93-0350 
District of Sudbury see Sudbury District Ontario 
Dixon Entrance Quadrangle 

metal ores B 2082 
Dobbins Shale Member 

natural gas OP-1628; OP-1629 



248 Dobry method • drainage basins 

Dobry method 
engineering geology OF 94-0248 

Dog River fault zone 
geochronology OP-1569 

Dogger 
Israel OP-624 
United States OP-624 

dolerite see diabase 
dolomite 

OP-173 
Alaska, geochemistty OP-17(J] 
Atlantic Ocean, Neogene OP-1260 
Canada. stratigraphy OP-577 
geomorphology OP-71 
Gulf Coastal Plain, ground water OP-952 
Idaho, geochemistry B 2023-B 
Michigan, geochemistry OP-1604 
Missouri, metal ores OP-1333 
Nevada 

ground water OP-1979 
stratigraphy OP-1 059 
structural geology OP-1170; OP-1461 

Texas, ground water OP-1224 
United States, stratigraphy OP-577 
Wyoming 

energy sources OP-1728 
geochemistry OP-1727 
metal ores OP-1333 

dolomitite see dolostone 
dolomitization see also dedolomitization. 

Alabama, energy sources OP-461 
Colorado, non-metal deposits OP-958 
Florida 

diagenesis OP-2024 
sedimentary petrology OP-156 

Utah, non-metal deposits OP-958 
Alaska, stratigraphy B 2068 
Arkansas, metal ores OP-683 
California 

paleomagnetism OP-650 
stratigraphy OP-1943 

Colorado, geochemistry OP-1428 
lllinois, pollution WRI 93-4187 
Indiana, ground water OP-1287 
Missouri, metal ores OP-683 
Nevada, structural geology OP-1760 
New Jersey, ground waterOP-1730 
Poland, metal ores OF 92-0393 
Utah 

B 2087-A 
geochemistry OP-1428 

dolostone deposits 
Venezuela B 2062 

Dolton Aquifer 
ground water OP-503 

domes 
Andes, metal ores OP-217; OP-1206 
Arizona GQ-1720 
Fiji, gold ores OP-767 
Montana. natural gas OP-814 
Nevada. gold ores OP-767 
Oregon, gold ores OP-767 
Pakistan, coal OF 94-0167 
Papua New Guinea, gold ores OP-767 
Philippine Islands, magmas OP-1435; OP-1855 
Saskatchewan, natural gas OP-814 
Spain, gold ores OP-767 
Vermont 

OP-714; OP-1817 
petrology OP-1002 

Washington OP-251 
Wyoming, Quaternary OF 93-0680 

Domingine Formation 
natural gas OP-1629 

Dominican Republic 
environmental geology OP-1223 

Don Basin 
Pliocene OF 94-0023 

Donau River see Danube River 
Donoho Creek Formation 

stratigraphy OP-290 
Doppler methods 

hydrogeology WRI 92-4064 
Dora Bay Alaska 

molybdenum ores B 2068 
double refraction see birefringence 
Doughty Springs Colorado 

geochemistry OP-1877 
Dox Sandstone 

geomorphology OP-2021 
Doyle Creek Formation 

Mesozoic P 1439 
stratigraphy P 1439 

DPTA 
pollution C 1103-A 

drainage basins see also drainage patterns. 
Arizona, hydrogeology WRI 93-4212 
California 

environmental geology WRI 93-4137; 
OF93-0497 

geologic hazards WRI 93-4009 
ground water OF 94-0039; OP-542 
hydrogeology P 1551-E 
hydrology WRI 93-4018; WRI 93-4182; 

OF 93-0368; OF94-0134 
Canada, hydrology WRI 93-4179 
Colorado 

environmental geology C 1103-A; OF 93-
0534 

geochemistry OF 94-0408 
hydrogeology WRI 93-4018 
hydrology C 1103-A; WRI 93-4018; OF 93-

0354; OF 94-0144 
metal ores OF 94-0224 
pollution OF 94-0140; OP-1892 

Delaware, hydrogeology WRI 93-4055 
environmental geology OP-408 
geomorphology OP-99 
Georgia, hydrology WRI 94-4004 
Great Lakes region, pollution OF 92-0467 
Great Plains 

geologic hazards OF 94-0195 
hydrology OF 94-0052 

hydrogeology W 2422; WRI 93-4018; WRI 93-
4084; OP-400; OP-674; OP-962 

hydrology WRI 93-4018; OF 89-0245; OF 93-
0419; OF 93-0421 

Dlinois, hydrology WRI 93-4018 
Indiana 

ground waterWRI 92-4142 
hydrology WRI 93-4018 

Iowa 
ecology WRI 93-4024 
hydrogeology OF 94-0056 
hydrology WRI 93-4062; WRI 93-4099; 

OF94-0078 
Kentucky, hydrology OF 93-0326-A; OF 93-

0326-B 
Maine, geologic hazards W 2424 
Maryland, hydrogeology OP-642 
Massachusetts, hydrology OF 93-0038; OF 94-

0380 
Michigan, hydrogeology WRI 93-4018 

Minnesota 
fluvial features OF 93-0164 
geologic hazards WRI 93-4155 
hydrogeology OF 94-0129 
pollution WRI 93-4232 

Mississippi, hydrology WRI 93-4018 
Mississippi Valley, hydrology C 1120-B 
Missouri, hydrology WRI 94-4019 
Montana 

hydrogeology WRI 94-4098; OP-905 
hydrology OF 93-0168 

Nebraska 
hydrogeology OF 93-0422 
pollution OF 94-0100 

Nevada 
ground water OF 94-0039 
hydrogeology OF 93-0651 
hydrology WRI 93-4018; WRI 93-4182; 

OF 93-0368; OF 93-0439; OF 94-0134 
lacustrine features WRI 92-4024-B 
Quaternary OP-91 

New Hampshire 
ground water OF 93-0658; OP-2051 
hydrogeology OP-1389 
QuaternaryOP-1691 

New Jersey 
ground water WRI 92-4083 
hydrogeology WRI 91-4164 
hydrology OF 94-0052 

New Mexico 
ground water WRI 92-4156; WRI 94-4011 
hydrogeology OP-1190 

New York, hydrogeology OF 93-0370 
North Carolina, pollution OF 94-0050 
North Dakota 

geologic hazards WRI 93-4155 
hydrology WRI 94-4018 

Ohio 
hydrogeology WRI 93-4094 
hydrology WRI 93-4018; OF 94-0048 

Oregon 
environmental geology OF 93-0497 
ground water WRI 90-4196; WRI 93-4090 
hydrology WRI 93-4040; WRI 93-4041·; 

OF94-0040 
Quaternary OP-670 

Pennsylvania, hydrogeology WRI 93-4055 
Philippine Islands, sedimentary petrology OP-

1781 
pollution C 1120-C 
Puerto Rico, hydrogeology WRI 91-4174 
South Dakota, hydrology WRI 94-4018 
Tennessee, fluvial features OP-819 
Texas, ground water WRI 92-4156 
United States, hydrology WRI 93-4179 
Vermont, hydrogeology OP-754 
Virginia, hydrogeology OP-642 
Washington 

fluvial features OP-819 
geomorphology WRI 93-4093 
ground water WRI 90-4196 
hydrogeology OF 93-0486 
hydrology OF 93-0030 

West Virginia, hydrology WRI 93-4133 
Western Interior, geologic hazards OF 94-0195 
Wisconsin 

ecology WRI 93-4024 
hydrology WRI 91-4128; WRI 93-4024 

Wyoming 
fluvial features WRI 91-4153 
hydrogeology OF 94-0093 
hydrology WRI 94-4014 



drainage patterns 
Colorado, structural geology B 2000-C,D 
Colorado Plateau, structural geology OP-506 
Fiji, gold ores OP-1861 
Florida, Quaternary OP-565 
fluvial features OP-904 
geomorphology OP-432 
Oregon 

gold ores OP-1861 
Vertebrata OP-1928 

South Dakota, structural geology OP-631 
Utah, structural geology B 2000-C,D 
Western Interior, structural geology OP-506 

drainage wells 
Florida, ground water WRI 93-4061 

drape folds 
Arizona OP-404 
California OP-404 

Drift Glacier 
hydrology OP-902 

drilling see horizontal drilling 
dropstone see argillite 
Drum Mine 

gold ores OP-640; OP-641 
structural geology OP-1743 

drumlins 
Connecticut, waste disposal OP-1663 
Pennsylvania, Quaternary OF 94-0434 

Drummond Montana 
stratigraphy 1-2478 

dry delta see alluvial fans 
Dry Fork Anticline 

energy sources OP-1739 
dry hot rocks see hot dry rocks 
dry lakes 

California, Quaternary OF 93-0683 
dry valleys 

Antarctica, Quaternary OP-50 
DSDP see Deep Sea Drilling Project 
DSDPSite32 

Pliocene OF 94-0023; OP-37 
DSDPSite258 

stratigraphy OP-95 
DSDP Site 289 

magmas OP-525 
stratigraphy OP-828 

DSDP Site 364 
stratigraphy OP-95 

DSDP Site 402 
stratigraphy OP-95 

DSDP Site417 
stratigraphy OP-95 

DSDP Site 445 
Pliocene OF 93-0307 

DSDP Site 462 
geochemistry OP-131 
volcanism OP-501 

DSDP Site 463 
Pliocene OF 93-0308 

DSDP Site464 
tectonophysics OP-709 

DSDP Site 465 
tectonophysics OP-709 

DSDP Site 467 
Pliocene OP-37 

DSDP Site 469 
Pliocene OP-37 

DSDP Site 533 
natural gas OP-472 

petroleum OP-489 

DSDP Site 550 
stratigraphy OP-880 

DSDPSite596 
stratigraphy OP-1 064 

DSS see deep seismic sounding 
Dublin Aquifer 

ground waterOP-1160; OP-1436 

Duck North Carolina 
geomorphology OF 93-0381 

Duck River basin 
ground water WRI 92-4179 

Duck Valley Indian Reservation 
mineral resources OP-534 

ductile deformation 
OP-1254 
Alaska 

OP-1842 
gold ores OP-1676 

ArizonaOP-734; OP-1986 
Ca.liforniaOP-734; OP-1564; OP-1986 
Colorado OP-1820 
Nevada OP-2063 
Virginia OP-1356 
Washington GQ-1726 

Dufek Intrusion 
intrusions OP-246 

Duluth Complex 
tectonophysics OP-1674 

DUMPSEGY 
geophysical sutveys DDS-0013 

Dun Glen Quadrangle 
maps 1-2409 

Dunau River see Danube River 

Dundee Limestone 
sedimentary petrology OP-1135 

dune rock see eolianite 

dune structures 
ColoradoOP-793 
Saudi Arabia, Quaternary OP-1094 
United Arab Emirates, Quaternary OP-1 094 

dunes see also coastal dunes; continental dunes; 
foredunes. 
Alaska B 2068 
Canada, Jurassic OP-997 
Colorado, Quaternary OP-1627 
Florida, oceanography OP-1900 
Saudi Arabia, Quaternary OP-1361 
United Arab Emirates, Quaternary OP-1361 

Dunloup Creek 
hydrology WRI 93-4133 

dust 
1-2391 
Alaska 

geochemistry OP-351 

hydrology OP-350 
Atlantic Ocean, Pliocene OF 94-0023 
environmental geology OP-1849 
Greenland, geochemistry OP-351 

Dutch East Indies see Indonesia 

Dutch Guiana see Surinam 
Dutchman Draw Quadrangle 

maps OF 93-0587 

dykes see dikes 

Dynamic Digital Map 
maps OP-1178 

dynamic metamorphism OP-451 
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E 

Eagle Basin 
stratigraphy OP-1493 

Eagle Ford Formation 
energy sources OF 93-0705 

Eagle Mountain Pluton 
magmas OP-1642 

Eagle Mountains Quadrangle 
areal geology OP-1805 

Eagle Sandstone 
ground water WRI 93-4193 
hydrogeology WRI 93-4026 

Eagleford Fonnation see Eagle Ford Fonnation 
earth flows see earthflows 
Earth tides 

California, faults OP-1317 
Nevada, faults OP-1317 

Earth waves see elastic waves 
earthflows 

Colorado OF 93-0548; OF 93-0597 
geologic hazards OF 91-0298 

earthquake lights 
New Mexico, earthquakes OP-1227 

earthquake prediction see also precursors; seis
micgaps. 
Alaska OF 93-0542; OF 94-0218 

geologic hazards OF 94-0218 
Quaternary OF 94-0218 
seismology OP-487 

California 
earthquakes OF 93-0378; OF 94-0218; OP-

1; OP-718; OP-922; OP-1072; OP-1307: 
OP-1420; OP-1501; OP-1696; OP-1733; 
OP-1932; OP-1978 

explosions OP-1066 
geologic hazards OP-939; OP-1434; OP-

1476: OP-1503 
seismic sources OP-362 
seismicity C 1116; OP-22 
seismology OF 93-0542; OF 93-0622; OP-

424; OP-447; OP-782; OP-854 
earthquakes OF 93-0542; OP-1117: OP-1602 
geologic hazards OF 93-0333; OF 94-0176 
Japan 

earthquakes OF 93-0542 
geophysical sUIVeys OF 93-0542 
seismology OF 93-0542 

Mississippi Valley, seismology OP-805 
Missouri, geologic hazards OF 93-0680 
Oregon, earthquakes OF 93-0542; OP-1768 
Tennessee, seismology OP-699 
Washington 

earthquakes OF 93-0542; OP-1768 
Quaternary OF 93-0542 

earthquake sea wave see tsunamis 
earthquakes see also aftershocks; elastic waves; 

epicenters; focal mechanism; foreshocks; geo
logic hazards; GEOS; ground motion; main 
shocks; New Madrid region; paleoseismicity; Q; 
rock mechanics; seismic gaps; seismic intensity; 
seismic moment; seismic response; seismic 
sources; seismic zoning; slope stability; swface 
waves; tsunamis. 
OF 94-0170-A; OF 94-0170-B; OF 94-0431; 

OP-701; OP-781; OP-1664; OP-1838; OP-1844; 
OP-2034 
Alaska 

OF 94-0218; OP-778 
QuaternuyOP-128 
structural geology OP-1 090 
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Alaska earthquake 1964, Alaska OF 93-0542; 
OF94-0218 

Andreanof Islands earthquake 1986, Alaska 
OP-761 

AJmenia OP-595 
Basin and Range Province, tectonophysics OP-

1218 
California 

B 2089; OF 93-0542; OF 93-0578; OP-
334; OP-379; OP-407; OP-507; OP-610; 
OP-1155; OP-1316; OP-1384; OP-1525; 
OP-1847; OP-1869 
geophysical surveys OP-1 091 
geotheJmal energy OP-428 
pollution OP-1 048 
structural geology OP-101; OP-1504; OP-

1821; OP-1859 
Canada, plate tectonics OP-1987 
Chile earthquake 1985, Pacific Ocean OP-569 
Coalinga earthquake 1983, California OP-203; 

OP-325; OP-766; OP-948 
ColoradoEV 
Colorado Plateau, tectonophysics OP-1218 
Coyote Lake earthquake 1979, California OP-

1326 
deep-focus earthquakes OP-375; OP-822 
EgyptEV 
Iceland 

OP-1669 
geotheJmal energy OP-428 

induced earthquakes 
OP-558 

South Africa OP-559 
inteJmediate-focus earthquakes OP-375; OP-

822 
Japan OP-1546 
Lorna Prieta earthquake 1989 

C.alifornia P 1550-F; P 1551-A; P 1551-E; 
P 1553-A; P 1553-C; B 1939-B; OF 92-
0435; OF 93-0376; OF 93-0398; OF 93-
0583; OF 94-0086; OF 94-0134; 
OF 94-0139; OF 94-0187; OF 94-0218; 
OF 94-0222; OF 94-0279; OP-22; OP-
134; OP-304; OP-362; OP-406; OP-780; 
OP-807; OP-939; OP-964; OP-1238; OP-
1308; OP-1326; OP-1813; OP-1819; OP-
1845; OP-1876; OP-1917; OP-2005 

Northwest Territories OF 94-0139 
Tennessee OP-1813 

mantle OP-1532 
microearthquakes 

C.aliforniaOF 93-0542; OP-1238; OP-1506; 
OP-1597 

Iceland OP-1506 
Kansas B 2089 
Nebraska B 2089 
Tennessee OP-699 

Morgan Hill earthquake 1984, C~fornia OP-
1326 

Nahanni earthquake 1985 
California OF 94-0139 
Northwest Territories OF 94-0139 

Netherlands EV 
Nevada 

B2089 
structural geology OP-1821 
waste disposal OP-1915 

New Madrid earthquakes 1811-1812 
OP-1267 
Arkansas OP-1882 
CaliforniaOP-1813 
geologic hazards P 1538-D 
geomorphology OP-1482 

Mississippi Valley OP-805 
Missouri OP-1882 
Tennessee OP-1813 

New Mexico B 2089 
North Palm Springs earthquake 1986 

OP-1942 
California OP-784 

Northern Territory Australia OP-1621 
Oregon 

OF 94-0226-A 
Pleistocene OP-1717 

Pacific Coast, plate tectonics YR 
Pacific Ocean, plate tectonics OP-1703 
Parkfield earthquakes, California C 1116; 

OF 93-0542; OF 93-0622; OF 94-0134 
Philippine Islands 

OP-1695 
petrology OP-2048 

Puerto Rico, tectonophysics OP-1171 
San Fernando earthquake 1971, California OP-

854 
San Francisco earthquake 1906 

California OP-304; OP-1813 
Tennessee OP-1813 

shallow-focus earthquakes 
Japan B 2047; OF 93-0542 
Washington OF 93-0542 

structural geology OP-1623 
United States, plate tectonics OP-1987 
volcanic earthquakes 

Alaska OF 93-0685-A; OF 93-0685-B 
CaliforniaOP-1497; OP-1596 
geologic hazards B 2047 
Hawaii B 2089; B 2092; OF 93-0551-B; 

OF 94-0169; OF 94-0216; OF 94-0432 
Japan B 2047 
Oregon B 2047; B 2089 
Washington B 2047; B 2089 

Washington 
OF 93-0542; OF 94-0226-A; OP-15 
plate tectonics OF 93-0542 
Pleistocene OP-1717 

Whittier Narrows earthquake 1987, California 
OP-854 

Wyoming 
Quaternary OP-832 
structural geology OP-1257 

Earthworm 
seismology OP-1235 

Easley South Carolina 
ground water WRI 93-4146 

Easonburg Formation 
tectonics OP-1449 

East Mrica see Ethiopia; Kenya; Sudan 
East African Rift 

petroleum OP-821 
structural geology OP-441 

East Coast magnetic anomaly 
heat flow OP-790 
tectonophysics OP-385 

East European Plain see Russian Plain 
East Fork White River basin 

ground water WRI 92-4142 
East Frisian Islands 

geomorphology OF 93-0381 
East Humboldt Range 

geochronology OP-560 
tectonics OF 94-0439 

East Meadow New York 
environmental geology WRI 92-4038 
pollution WRI 91-4118 

East Mediterranean see Adriatic Sea; Black Sea 
East Mojave National Scenic Area 

metal ores C 1103-A 
East Pacific Ocean Islands see Hawaii 
East Pacific Rise 

petro1ogyOP-763 
East Pakistan see Bangladesh 
East Polar Field 

environmental geology OP-1193 
East Rift Zone 

geochemistry OP-1266 
geotheJmal energy OP-175 
petrology OP-545 
pollution OP-1963 
volcanology OP-593 

East River basin 
hydrology OF 89-0245; OF 93-0354 

East Riverton Dome Field 
energy sources OP-1491 
oil and gas fields OP-416 

East Verde River Formation 
petrology OP-2059 

Easter Island Cordillera see East Pacific Rise 
Eastern CaUfornia shear zone 

seismology OP-81; OP-335 
structural geology OP-779 

Eastern Canada see Maritime Provinces; New
foundland; Ontario; Quebec 

Eastern Cordillera 
metal ores OF 94-0238 
stratigraphy OF 94-0023 

Eastern Interior 
areal geology OF 94-0211 
petroleum OF 94-0211 

Eastern Sea OP-1043; OP-1403; OP-1405 
Eastern.Tennessee seismic zone 

seismology OP-699 
Easton Schist 

structural geology OP-878 
Eastover Formation 

OF93-0581 
sedimentary petrology OP-586 

ebridians OP-219 
EbroRiver 

geomorphology OF 93-0381 
Eburnean Orogeny see Pan-Mrican Orogeny 
echinoderms 

Canada, stratigraphy OF 93-0598 
crinoids, OklahomaOP-1517 
echinoids 

California OP-1926 
Egypt OP-1395 
Mexico OP-1926 

Idaho, stratigraphy OF 93-0598 
Utah, stratigraphy OF 93-0598 

echinoids 
California, Paleogene OP-1926 
Egypt, ichnofossils OP-1395 
Mexico, Paleogene OP-1926 

echo sounding 
Atlantic Ocean, ocean floors OF 93-0724 
Pacific Ocean, geophysical surveys OP-494 

eclogiteOP-1359; OP-1599 
ecology see also estuaries; impact statements; 

lakes; reefs; swamps; wetlands. 
B 1926; B 2040; OF 93-0406; OF 93-0407; 

OF 93-0408; OF 93-0409; OF 94-0001; OP-
1164 
Alaska 

OF94-0044 



hydrology OF 94-0083 
Quaternary B 2068 

Arctic Ocean, Quaternary OP-163 
Arizona, hydrology WRI 93-4014 
Arkansas, hydrology WRI 93-4218 
California 

OF 93-0423; OF 93-0440; OP-1514 
hydrology WRI 93-4014; OF 94-0134 

Colorado 
WRI 92-4188 
hydrogeology OF 94-0110 

energy sources C 1115 
Florida, Quaternary OP-565 
Iowa WRI 93-4024 
Minnesota 

hydrogeology WRI 94-4009 
hydrology OF 93-0143 

natural gas P 1570 
Nebraska, hydrogeology OF 93-0422 
Nevada, hydrology OF 94-0134 
New Jersey, hydrogeology WRI 91-4164 
New Mexico WRI 92-4188; WRI 93-4065 
Oregon 

WRI93-4087 
hydrology WRI 92-4191; OF 94-0040 

South Carolina OP-298 
Tennessee WRI 93-4148 
Washington, hydrology WRI 93-4081 
Wisconsin 

WRI93-4024 
hydrology WRI 91-4076; WRI 91-4107; 

WRI 91-4125; WRI 93-4024 
economic geology see aggregate; andalusite de

posits; antimony ores; asphalt; barite deposits; 
base metals; bauxite; bentonite deposits; beryl; 
bitumens; brines; ceramic materials; chromite 
ores; clays; coal; cobalt ores; construction mate
rials; copper ores; diamonds; dolostone deposits; 
energy sources; evaporite deposits; fluorspar; 
g~s; geothennal energy; gravel deposits; heavy 
mmeral deposits; helium gas; industrial miner
als; iron ores; kaolin deposits; kyanite deposits; 
lead ores; lead-zinc deposits; lignite; limestone 
deposits; limonite; manganese ores; marble de
posits; mercury ores; metal ores; mineral re
sources; molybdenum ores; natural gas; nickel 
ores; niobium ores; nitrate deposits; nonmetal 
deposits; oil and gas fields; oil sands; oil shale; 
palladium ores; peat; pegmatite; petroleum; 
phosphate deposits; platinum ores; polymetallic 
ores; potash; pyrite ores; rare earth deposits; salt; 
sands; shale; sillimanite deposits; silver ores; 
sulfur deposits; tantalum ores; thorium ores; tin 
ores; titanium ores; trona; tungsten ores; uranium 
ores; vanadium ores; water resources; zeolite 
deposits; zinc ores 

economic geology maps see also petroleum maps. 
Alaska 

MF-0880-B 
metal ores B 2020 
mineral resources MF-2271; I-2393 

Appalachians 
MF-2215-B 
gold ores MF-2215-C 
metal ores MF-2198-A; MF-2198-E 
mineral resources MF-2198-C 
non-metal deposits MF-2198-B 
nonmetal deposits MF-2215-D 
pegmatite MF-2198-D 

Idaho MF-2272 
metal ores B 2049-A 
Mexico, metal ores OF 93-0718 

South America 
C-0145 

mineral resources B 2062 
uranium ores OF 93-0624 
Venezuela 

B2062 
metal ores B 2062 
mineral resources B 2062 

ecoulement see gravity sliding 
Ecuador 

coal OF 93-0239 
Edinburg Formation 

pedogenesis OP-557 
Edna Mountain 

structural geology C 1103-A 
edoylerite 

California, sulfates OP-216 
education see also academic institutions; college
~ev~l ed?cation; elementary school; high school; 
JUOlor high school. 
OF 94-0200; OP-2016 
California, earthquakes OF 94-0214-A; OF 94-

0214-B 
ecologyOP-1164 
paleontology OP-949 

Edwards Air Force Base 
geologic hazards WRI 93-4114 

Edwards Aquifer 
ground water WRI 92-4055; WRI 92-4125; 

OP-13; OP-307; OP-1224 
Eel River basin 

areal geology OP-145 
natural gas OP-230 
plate tectonics OP-634 
structural geology OP-229 

eggstone see oolite 
Egypt 

earthquakes EV 
geomorphology, Nile Delta OF 93-0381 
ichnofossils 

OP-1395 
Fayum Depression OP-1079 

Quaternary OP-1968 
Eistla Regio OP-1408 
El Chichon 

geologic hazards B 2047 
El Nino 

Kiribati, geomorphology OF 93-0381 
Peru. Holocene OP-748 

El Paso Texas 
ground water OF 92-0171 

elastic constants see Young's modulus 
elastic waves see also attenuation; body waves; 
fores~oc~s; mantle; Mohorovicic discontinuity; 
Q; setsnnc sources; swface waves. 
OP-375; OP-392 
California 

OF 93-0376; OF 93-0583; OP-81; OP-202; 
OP-372; OP-927; OP-2004 
geologic hazards OP-1813 
structural geology OP-1644 

Columbia Plateau, geophysical surveys OP-517 
core OP-1276 
geologic hazards B 2047 
Great Lakes, tectonophysics OP-518 
Nevada 

OP-81; OP-292 
geophysical surveys OP-1481 

North Carolina, petroleum OP-489 
Oregon OF 94-0163 
PolynesiaOP-115 
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Tennessee 
OP-1814 
geologic hazards OP-1813 

Eldorado Dolomite 
stratigraphy OP-1527 

Eldorado Mountains 
magmas OP-1282 

Eleana Formation 
energy sources OF 94-0161 

electrical logging 
Atlantic Coastal Plain, ground water W 2414 
Gulf Coastal Plain, ground water W 2414 
Nevada, engineering geology OP-623 
United Arab Emirates, ground water W 2417 

electrical methods 
OF 93-0560-A; OF 93-0585; OP-1811 
non-metal deposits OF 94-0158 

electrical properties 
Arizona, geophysical surveys OF 93-0701 
geophysics OP-1465 

electrical surveys 
Alaska. economic geology OP-367 
Arizona, mineral resources C 1103-A 
California, geophysical surveys OF 94-0202 
Utah, environmental geology OF 93-0704 

electromagnetic field 
geophysical surveys OF 94-0196 

electromagnetic logging 
New Hampshire, fractures OP-1352 
Vennont, environmental geology OP-521 

electromagnetic methods OF 93-0560-A' 
OF 94-0196; OP-857 • 

electromagnetic surveys 
Colorado, sedimentary petrology OP-793 
New Mexico, metal ores C 11 03-A 
Puerto Rico, ground water OP-1636 
Utah, environmental geology OF 93-0704 
Washington, waste disposal OF 94-0146 

electron probe 
geochemistry OF 94-0404 

electronic publishing 
OF94-0052 
Arctic region, environmental geology OF 94-

0086 
Minnesota, Quaternary OF 94-0052 

elementary school 
OF 94-0150; OP-1337 
environmental geology OF 94-0001 
ground water OF 94-0073 
hydrology OP-916 

Elizabeth Mine 
metal ores OP-1921; OP-1922 

Elk Lake 
Quaternary OP-90 

Elk Massif 
petrology OF 94-0145 

Elk River 
waterways OP-926 

Elk Summit 
Quaternary B 2101 

Ellenton Formation 
geomorphology OP-1582 

Ellesmere Island 
Invertebrata OP-1633 

Ellice Islands see Tuvalu 
Elliston Montana 

areal geology B 2045 
Ellsworth Shale 

geomorphology OP-1300 
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Elsinore Fault 
earthquakes OP-334 
metamorphic rocks OP-895 

Ely Limestone OP-1742 

Ely Quadrangle 
geophysical surveys OF 92-0431-A; OF 92-

0431-B 

Elysium P 1534; OP-1971 

Elzevir Terrane 
structural geology OP-248 

embankments 
Iowa, engineering geology OP-233 
Mississippi, hydrology WRI 93-4086 

Emerson Fault 
earthquakes OP-407; OP-2011 
seismology OP-256 

Emigrant Gap Pluton 
orogeny OP-286 
petrology OP-1920 

en echelon faults 
California, earthquakes 

OP-407 

en echelon folds 
C'.alifornia OP-1950 
Colorado Plateau OP-506 
Western InteriorOP-506 

enarglte 
Andes, metal ores OP-217 

encroachment (ground water) see salt-water intru-
sion 

Endeavour Ridge 
ocean floors OP-360 

endellite see halloysite 

endogene processes 
OP-1533 
New Mexico, metal ores C 1103-A; OP-1507 
Saudi Arabia, tungsten ores OP-429 

Endophyllum 
Invertebrata OP-1755 

energy sources see also coal; geothennal energy; 
natural gas; petroleum. 
P 1570; OP-932; OP-2045 
Alaska C 1103-A 
ArizonaC 1103-B 
geophysical surveys B 1926 
NevadaOP-1639 
New Mexico C 1103-A; OP-42 
Pacific Ocean OF 94-0134 
Pacific region YR 
Sweden P 1570 

engineering geology see also dams; earthquakes; 
explosions; geologic hazards; highways; land 
subsidence; marine installations; nuclear facili
ties; pennafrost; reservoirs; rock mechanics; soil 
mechanics; tunnels; underground installations; 
waste disposal; waterways. 
OP-833 

engineering geology maps 
Hawaii, geologic hazards OF 93-0514 
New Jersey 1-2306 
New York 1-2306 
Utah P 1514 

engineering, petroleum see petroleum engineering 
England 

energy sources OP-792 
geochemistry, Cornwall England OP-1472 
geomorphology, Lincolnshire England OF 93-

0381 
sedimentary petrology OP-1179 

English Channel Islands 
geomorphology OF 93-0381 

English HiD Fault 
structural geology OF 93-0680; OP-1231 

ENSO see El Nino 

enstatite chondrites see Qingzhen Meteorite 

Entrada Sandstone 
weathering OF 93-0390; OP-1719 

environmental geology see conservation; ecology; 
geologic hazards; impact statements; pollution; 
reclamation; waste disposal 

environmental geology maps 
Mississippi, pollution WRI 93-4129 

Eocene see also FlagstaffFonnation; San Lorenzo 
Fonnation; Sheep Pass Fonnation; Wasatch For
mation. 
OP-1330; OP-1470 
Alaska B 2068; OP-1676 
Appalachians OP-1791 
Aquia Fonnation 

OP-116; OP-117; OP-207; OP-254 
sedimentary petrology OP-586 

ArgentinaOP-1078; OP-1081 
Atlantic Coastal Plain OP-1329 
Aycross Fonnation, Vertebrata OP-364 
Barnwell Fonnation, geomorphology OP-1582 
Bridgerian 

Colorado OP-364 

Wyoming OP-364 
British Columbia OP-1645 
California OP-78; OP-2036; OP-2037 
Crescent Fonnation, defonnation OP-417 
CubaOP-1083 
Egypt OP-1079 
Green River Fonnation 

OP-1997 
energy sources OP-97; OP-1256 

geochemistry OP-910 
Vertebrata OP-364 

Idaho OP-1353; OP-1480; OP-1521; OP-1645 
Italy OP-72 
Kuwait OP-1077 
Maryland OP-283 
Massachusetts OP-686 
Montana OP-1521 
Nanjemoy Fonnation 

OF 93-0581; OP-116; OP-117; OP-207; 
OP-254; OP-284 
sedimentary petrology OP-586 

NevadaOP-1742; OP-1743; OP-1802 
New Jersey OP-285; OP-1804 
North Carolina OP-686 
Ocala Group, ground water OP-952 
Pakistan OF 93-0680; MF-2263-A; MF-2263-

B; MF-2263-C; MF-2263-D; MF-2263-E; 
OP-1097 

Piney Point Fonnation OP-117; OP-284 
Utah OP-1742; OP-1743; OP-1802 
Virginia OP-283; OP-689 
Wasatchian, Wyoming OP-1846 
Washington B 2085-B; OP-251; OP-1082; OP-

1494 
Wilcox Group, structural geology OP-1999 
Willwood Fonnation 

P 1540; OP-464; OP-880 
VertebrataOP-1442; OP-1846 

Wind River Fonnation, petroleum OF 94-0220 
WyomingOP-1081 
Yamhill Fonnation OF 93-0623 

Eogene see Paleogene 

eolian features see also coastal dunes; continental 
dunes; deserts. 
Connecticut, Quaternary OP-863 
Massachusetts, Quaternary OP-863 

eolianite 
Indiana OP-382 

epeiric seas see epicontinental seas 
epeirogeny 

Wyoming, plate tectonics OP-548 
Ephraim Canyon 

geomorphology B 1842-F 
epicenters 

Alaska 
earthquakes B 2089 
seismicity OP-761 
seismology B 2089; OP-514 
tectonophysics OP-1275 

California 
crust OP-784 
earthquakes B 2089; OF 93-0542; OF 93-

0557; OF 94-0197; OP-422; OP-425; 
OP-1071; OP-1452; OP-1500; OP-1509; 
OP-1591 

engineering geology OF 94-0248; OP-948 
geologic hazards OP-1434 
hydrogeology OP-446 
neotectonics P 1550-F; OP-495 
seismology OF 93-0369; OF 93-0542; OP-

372; OP-447; OP-807 
soil mechanics OP-134 

Canada 
earthquakes B 2089 
engineering geology OF 94-0248 

earthquakes B 2089; PDE; OF 93-0600-A; 
OF 93-0600-B; OF 93-0600-C; OF 93-
0601-A; OF 93-0601-B; OF 93-0602-A; 
OF 93-0602-B; OF 93-0603-A; OF 93-
0603-B; OF 93-0604-A; OF 93-0604-B; 
OF 93-0605-A; OF 93-0605-B; OF 93-
0606-A; OF 93-0606-B; OF 93-0607-A; 
OF 93-0607-B; OF 93-0608-A; OF 93-
0608-B; OF 93-0609-A; OF 93-0609-B; 
OP-79; OP-94; OP-1919 

Georgian Republic, earthquakes OP-403 
Hawaii 

engineering geology OF 94-0248 
seismology B 2089 

Idaho, earthquakes B 2089 
Iran, engineering geology OF 94-0248 
Japan 

earthquakes OF 93-0542 
seismology OF 93-0542 

Mississippi Valley 
earthquakes OF 93-0680 
seismology B 2089 

Montana, earthquakes B 2089 
Nevada 

earthquakes OF 93-0555 
seismology OF 93-0369 

New Mexico. seismology B 2089 
Oklahoma, earthquakes B 2089 
Oregon. seismology B 2089; OF 94-0163; 

OF 94-0226-B 
Puerto Rico, earthquakes B 2089 
seismologyP 1538-A-C 
Tennessee, seismology OP-699 
United States. earthquakes B 2089 
Utah, earthquakes OP-1382 
Washington, seismology B 2089; OF 94-0226-

B 
epicontinental seas 

Indonesia 



Cenozoic OP-1144 
sedimentary petrology OP-133 

stratigraphy OP-200 
Western Interior, stratigraphy OP-210 

epigene processes 
Idaho, gold ores OP-769 
metal ores OP-338 
Oregon, gold ores OP-769 

epithermal processes 
Alaska. metal ores B 2068; OP-1041; OP-1787 
Andes, metal ores OP-217; OP-899 
Basin and Range Province 

gold ores OP-770 
metal ores OP-1584 

Bolivia, metal ores OP-35 
California 

gold ores OP-791; OP-901 
metal ores OP-666; OP-1273 

Chile, metal ores C 1103-A; OP-598 
Colorado, metal ores C 1103-A; OP-1654; OP-

1787 
Fiji, gold ores OP-767; OP-1861 
France, metal ores OP-11 
Great Basin, metal ores OP-1584 
Indonesia, metal ores OP-1787 
Japan, metal ores OP-812 
metal ores OP-1030 
Mexico, metal ores C 1103-A 
Nevada 

gold ores OP-767; OP-791; OP-1115 
metal ores C 1103-A; OP-2028 

New Mexico, metal ores C 1103-A; OP-1507 
Oregon, gold ores OP-767; OP-772; OP-1288; 

OP-1861 
Papua New Guinea, gold ores OP-767 
Peru, metal ores C 1103-A; OP-1787 
polymetallic ores B 2062 
Spain 

gold ores OP-767; OP-1207 
metal ores OP-11; OP-768 

Turkey, metal ores OP-1258 
EQUIL 

non-metal deposits OP-958 
Erda Tonstein 

sedimentary petrology OP-1179 
ERDAS 

geophysical suiVeys OF 93-0676 
Erie Lobe 

Quaternary OP-1899 
Eritrea see Ethiopia 
EROS Data Center 

soils YR 
erosion see also abrasion; erosion features; ero

sion rates; geologic hazards; glacial erosion; 
landslides; littoral erosion; rills; shorelines; 
slope stability; Universal Soil Loss Equation; 
waterways; weathering. 
OP-1130; OP-1146; OP-1851 
Alaska 

geomorphology OP-678 
structural geology OP-664 
tectonophysics OP-302 

Arizona 
hydrology WR193-4018 
petrology OP-2059 
stratigraphy OP-1249 

Atlantic region, oceanography OP-688 
t"".alifornia 

Quaternary B 2053; OP-1927 
stratigraphy OP-235 

Colombia. geomorphology OP-678 
Colorado, hydrology WRl 92-4096 
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continental margin OP-1069 
continental shelf OP-1244 
engineering geology OP-480; OP-600; OP-601 
Florida, Quaternary OP-1600 
geomorphology OP-99 
Great Lakes 

geomorphology OP-1300 
hydrogeology OP-1306 

Hawaii, Quaternary OP-1690 
hydrology WR193-4018 
Indiana, engineering geology OP-602 
Iowa. engineering geology OP-233 
Massachusetts 

engineering geology OP-659 
environmental geology OP-1116 
ocean floors OP-1998 

Michigan, ground water OP-2033 
Minnesota, pollution WRl 93-4232 
Mississippi, hydrogeology OP-719 
Montana 

engineering geology OP-361 
stratigraphy OP-698 

Netherlands, geomorphology OF 93-0381 
Nevada 

mass movements OP-1169 
Quaternary OP-1612 
sedimentation OP-66 
stratigraphy OP-17 42 

New York, engineering geology OP-112 
North Carolina. ocean floors OP-1873 
oceanography OP-1543 
Ohio 

environmental geology OF 94-0200 
hydrology OP-1018 
Quaternary OP-1956 

Philippine Islands, sedimentary petrology OP-
1781 

Puerto Rico, pollution OP-1879 
Queensland Australia. petrology OP-1924 
Saudi Arabia 

Quaternary OP-1361 
stratigraphy OP-809 

South Australia. petrology OP-1924 
Spain, geomorphology OF 93-0381 
Surinam, geomorphology OF 93-0381 
Texas, stratigraphy OP-809 
United Arab Emirates, Quaternary OP-1361 
Utah, stratigraphy OP-1742 
Washington, geomorphology OP-678 
Wyoming 

energy sources OP-31 
oil and gas fields OP-240 
plate tectonics OP-548 
Quaternary OP-832 
sedimentary petrology OP-412 

erosion features see arroyos; badlands; bluffs; gul
lies; potholes; talus slopes; tors 

erosion forms see erosion features 
erosion rates 

Arizona. geomorphology OP-653 
Colorado Plateau, structural geology OP-506 
Tennessee, geomorphology WR193-4067 
Western Interior, structural geology OP-506 

erosional features see erosion features 
erubescite see bornite 
eruptions see also explosive eruptions; plinian

type eruptions; pyroclastics; volcanic earth
quakes; volcanic risk; volcanoes. 
OP-1289 
Alaska. petrology OP-1745 
C.olorado, stratigraphy OP-1555 
ground waterOP-1471 

Guatemala. geothetmal energy OP-194 
Hawaii 

earthquakes OP-199 

geothennal energy OP-175 

magmas OP-198 

Miocene OP-1322 
Philippine Islands, Quaternary OP-1324 
Spain, gold ores OP-1207 
Utah 

magmas OP-1716 

stratigraphy OP-1555 
Washington, Quaternary OP-347 

eruptive rocks see volcanic rocks 

Escalante Utah 
stratigraphy OP-1516 

Escanaba Trough 
metal ores OP-978; OP-1550 
ocean floors OP-1850 
petroleum OP-821 

escarpments see scarps 

Escherichia coli 
pollution WR193-4083 

EscoUo de Arenas Deposit 
non-metal deposits MF-2235 

Esplanade Sandstone Member 
geochemistry OP-947 

estuaries see also estuarine sedimentation. 
California. ecology OF 94-0082 
engineering geologyOP-137 
France, geomorphology OF 93-0381 
geomorphology OF 93-0381 
Louisiana. geochemistry OP-820 
Maine, changes of level OF 93-0381 
Maryland, hydrogeology WRI 92-4087 
North Carolina. hydrology OF 94-0027 
United Kingdom, geomorphology OF 93-0381 

estuarine sedimentation 
California WRI 93-4128 
IndonesiaOP-133 

Ethan Aquifer 
ground water OP-503 

ethane 
energy sources C 1115 

Ethiopia see also Hadar Fonnation. 
Invertebrata OP-1 080 

Etna see Mount Etna 

Eu see europium 

Eugenia Formation 
geochronology OP-312 

Euler equation 
geophysical surveys OP-158 

Eurasia 
tectonophysics OP-68 

Eurasian Plate 
Alaska, plate tectonics OP-279 
Bangladesh, structural geology OP-1539 
Japan, geophysical suiVeys OF 93-0542 
Pakistan, structural geology OP-1630 
plate tectonics 1-2363 
Russian Federation 

plate tectonics OP-279 

tectonophysics OP-1454 

Eureka Peak Fault 
earthquakes OP-374; OP-610 
seismology OP-372 
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Europe see also Alps; Armenia; Azerbaidzhan; 
Balkan Peninsula; Baltic region; Belarus; Cen
tral Europe; Georgian Republic; Southern Eu
rope; Ukraine; Western Europe. 
crystalline rocks, Kola Russian Federation OP-

1701 
diagenesis OP-520 
earthquakes, Caucasus OP-403 
energy sources, Pannonian Basin OP-146 
engineering geology, Kola Peninsula OP-1702 
lead-zinc deposits, Silesia OP-1580; OP-1581; 

OP-2006 
metal ores 

Black Sea region OP-1258 
Karelia Russian Federation OP-928 
Pechenga OP-928 
Silesia OF 92-0393 

Paleozoic, Variscides OF 94-0190 
petroleum C 1096 
petrology, Baltic Shield OF 94-0145 
Pliocene 

Black Sea region OF 94-0023 
Russian Plain OF 94-0023 

pollution, DanubeRiverOP-1757 
sedimentary petrology OP-1222 
seismology, Greater Caucasus OP-1648 
stratigraphy 

OP-443 
Black Sea region OF 94-0023 
Russian Plain OF 94-0023 

structural geology, Cottian Alps OP-72 
tectonophysics, Murmansk Russian Federation 

OP-68 
Vertebrata OP-1441 

European Atlantic see Baltic Sea; North Sea 
European Plate see Eurasian Plate 
europium 

Alaska, metammphic rocks OP-1304 
New Mexico, petrology OP-990 

eustacy 
Appalachians 

Ordovician OP-883 
stratigraphy OP-1791 

California, Pliocene OP-37 
Central America, Invertebrata OP-649 
continental margin OP-1 069 
energy sources OP-1070 
Far East, stratigraphy OP-1675 
Indiana, sedimentary petrology OP-382 
Indonesia, Cenozoic OP-1144 
Netherlands, sedimentation OP-1643 
New Jersey, Quaternary OP-1803 
Pennsylvanian OP-1142 
Saudi Arabia, stratigraphy OP-809 
South America, Invertebrata OP-649 
stratigraphy OP-200 
Texas, stratigraphy OP-809 
Utah, stratigraphy OP-1640 
Wyoming, stratigraphy OP-1640 

Eutaw Aquifer 
ground water OP-870 
hydrogeology P 1410-H 

Eutheria see Notoungulata; Primates; Rodentia 
Evangeline Aquifer 

ground water WRI 90-4119; WRI 92-4112; 
WRI 92-4180; OF 93-0075 

Evanston Wyoming 
geomorphology WRI 93-4032 

evaporite deposits 
C.alifornia OP-119 
Colorado OP-958 
UtahOP-958 

evaporites see also anhydrite; gypsum; halite; pot
ash; salt. 
OP-1992 
Atlantic Ocean, stratigraphy OP-794 
California 

Quaternary OF 93-0558 
stratigraphy B 2053 

Colorado OP-1991 
Florida, Jurassic OP-1000 
geochemistry OP-910 
Morocco, Mesozoic OF 93-0680 
New England, stratigraphy OP-794 
Nova Scotia, Mesozoic OF 93-0680 
Saudi Arabia, Quaternary OP-1361 
stratigraphy OP-1251 
United Arab Emirates, Quaternary OP-1361 
Utah OP-1991 

Everona Formation 
stratigraphy B 2076 
structural geology OP-225 

Evington Group 
geophysical surveys OP-1212 

exhalative processes 
Venezuela, gold ores C 1103-A 
Yukon Territory, metal ores OP-1342 

exhumation 
Nevada, geochronology OP-560 
Ontario, Precambrian OP-669 

exinite see resinite 
Exmore Boulder Bed 

stratigraphy OP-1804 
exogenous inclusions see xenoliths 
exotic terranes 

Arizona, faults OP-65 
California 

faults OP-65 
paleomagnetism OP-919 

Russian Federation, tectonophysics OP-280 
expert systems see also geographic information 

systems. 
environmental geology OP-1837 
hydrology WRI 93-4018 

explosions 
OF 94-0431 
C.alifornia 

OP-427; OP-1066 
geophysical surveys OF 94-0179-B; OF 94-

0179-C; OF 94-0179-F 
chemical explosions OF 93-0369; OF 94-0448 
Iceland OP-427 
nuclear explosions 

OP-1583 
China OP-546 
NevadaOP-126; OP-336; OP-1381 
Russian Federation OP-68 

Washington, geophysical surveys OP-396 
explosive eruptions see also phreatomagmatism. 

Alaska 
geologic hazards B 2047 
geophysical surveys B 2047 
petrology B 2047 

Australia, environmental geology B 2047 
British Columbia, geologic hazards B 2047 
Costa Rica, geologic hazards B 2047 
geologic hazards B 2047 
geophysical surveys B 2047 
Guatemala, geologic hazards B 2047 
Hawaii, geothermal energy OP-434 
Indonesia, geologic hazards B 2047 
Japan 

geologic hazards B 2047 

geophysical surveys B 2047 
geophysics B 2047 

Mexico, geologic hazards B 2047 
Oceania, geophysical surveys B 2047 
Oregon 

geophysical surveys B 2047 
Quaternary OP-619 

Philippine Islands 
geologic hazards B 2047 
petrology OP-2048 
volcanism OP-1722 

Russian Federation, geologic hazards B 2047 
sedimentation B 2047 
volcanism B 2047 
volcanology OP-17 69 
Washington 

geologic hazards B 2047 
geophysical surveys B 2047 

Yukon Territory, geologic hazards B 2047 
exposure age 

OP-1478; OP-1479 
Hawaii, Quaternary OP-1241 

Exshaw Formation 
stratigraphyOP-788 

extension faults 
Arizona, metal ores C 1103-B 
CaliforniaOP-1187; OP-1740 
Colorado Plateau, tectonophysics OP-1766 
Fiji, gold ores OP-1861 
ltalyOP-72 
Midwest, plate tectonics OP-123 
MontanaOP-1567 
NevadaOP-1740; OP-1760 
Oregon, gold ores OP-1861 
Spain, metal ores OP-1487 

extension tectonics 
OP-1360; OP-2039 
Alaska 

OP-664 
tectonophysics OP-302 

Arizona 
OP-404; OP-995; OP-996; OP-1039; OP-

1731 
magmas OP-1103; OP-1939 
manganese ores OP-1552 
petrology OP-1914; OP-2059 

Atlantic Ocean, heat flow OP-790 
Basin and Range Province 

OP-120; OP-1463; OP-1673 
gold ores OP-770 

California 
1-2305; OP-404; OP-604; OP-1036; OP-

1370; OP-1731; OP-1936; OP-2067 
crust OP-168 
energy sources OP-1593 
petrology OP-1988 
sedimentary petrology OP-2036 

Fiji, gold ores OP-767 
Georgia OP-524 
Great Basin OP-120; OP-1463; OP-1673 
Idaho 

OP-1480; OP-1521; OP-2030 
tectonophysics OP-660 

Indonesia OP-323 
Italy 

OP-72 
metasomatism OP-974 

MontanaOP-1521; OP-1562 
Nevada 

OP-380; OP-859; OP-981; OP-995; OP-
996; OP-1039; OP-1106; OP-1170; OP-
1340; OP-1370; OP-1461; OP-1462; 



OP-1464; OP-1484; OP-1485; OP-1653; 
OP-1670; OP-1679; OP-1736; OP-1737; 
OP-1743; OP-1802; OP-1977 
geophysical sutveys OP-1355 
gold ores OP-767 
ground water OP-1979 
lava OP-1379 
manganese ores OP-1552 
metal ores C 1103-A; OP-2028 
petrology OP-1671 

New Mexico, petrology OP-990; OP-1914 
North Sea OP-162 
Oregon 

OP-1340 
gold ores OP-767 

Pacific Ocean, metal ores OP-978 
Papua New Guinea, gold ores OP-767 
petrology OP-1455 
Rocky Mountains, tectonophysics OP-1938 
Russian Federation, tectonophysics OP-1454 
South Carolina OP-524 
Spain, gold ores OP-767 
Utah OP-1486; OP-1670; OP-1743; OP-1802; 

OP-1977; OP-2030 
Washington OP-251 
Wyoming OP-1562 

Exxon Valdez 
pollution OP-370 

F 

F see fluorine 
facies see amphibolite facies; blueschist facies; 

granulite facies; greenschist facies; prehnite
pumpellyite facies 

facilities, nuclear see nuclear facilities 
Fales Sandstone Member 

stratigraphy OP-232 
Fall River Formation OF 93-0680; OP-698 
Fallon Nevada 

ground waterWRI 93-4118 
Falls Church Tonalite 

geochemistry OP-104 
Famennian 

C~anada OP-788 
Nevada OP-846 
United States OP-788 
UtahOP-846 

fan deltas 
Puerto Rico, ground waterOP-728 

fanglomerate 
Arizona 

petrology P 1541 
Tertiary B 2053 

California, neotectonics OP-358 
Far East see also China; Indonesia; Japan; Philip

pine Islands; Taiwan; Thailand. 
geochemistry, Kalimantan Indonesia OP-430; 

OP-626 
petroleum C 1096 

Farallon Plate 
California 

guidebook OP-847 
plate tectonics OP-398 
tectonophysics OP-69; OP-608 

Colorado Plateau, structural geology OP-506 
Mexico, plate tectonics OP-398 
Oregon, plate tectonics OP-398 
Pacific Ocean, tectonophysics OP-806 
Rocky Mountains, tectonophysics OP-1938 

Western Interior, structural geology OP-506 
Fargo North Dakota 

geologic hazards WRI 93-4155 
Farmington River Aquifer 

environmental geology W 2381-B 
fathometers 

engineering geology OP-480 
Massachusetts, waterways OP-681 

Fatigue Wash Fault 
waste disposal OP-1915 

fatty acids see lipids 
fault bends 

California, neotectonics P 1550-F 
fault blocks see block structures 
fault scarps 

Atlantic Ocean, salt tectonics OP-183 
Australasia, geologic hazards OP-1198 
California 

engineering geology OP-498; OP-499; OP-
1483 

faults OP-1918 
fluvial features OP-1984 
geologic hazards OP-353 
structural geology OP-604 

Idaho, Quaternary B 2101 
Virginia, stratigraphy B 2f176 

fault zones see also rift zones. 
Alaska, structural geology OP-1565 
Appalachians, hydrology OP-357 
Arizona, tectonics OP-735 
Arkansas, geophysical sutveys OF 93-0680 
California 

earthquakes OP-373; OP-379; OP-407; OP-
922; OP-1591 

faults OP-376 
geologic hazards MF-2266 
neotectonics OP-495 
seismology OP-81; OP-424; OP-780 
structural geology OP-454; OP-597; OP-

1740 
Costa Rica 

seismicity OP-179 
seismology OP-587 

earthquakes OP-781; OP-1234 
folds OP-1793 
Georgia OP-1421 
Montana, folds OP-1567 
Nevada 

faults OP-1622 
gold ores OP-2 
seismology OP-81 
structural geology OP-1740 

New Jersey, hydrogeology OP-493 
Panama, seismology OP-587 
Vermont, structural geology OP-2013 
Virginia 

stratigraphy B 2076 
structural geology OP-225 

Washington 
GQ-1726 

structural geology OP-878 

faults see also basin range structure; block struc
tures; breccia; decollement; deformation; earth
quakes; fault scarps; folds; foliation; fracture 
zones; fractures; geologic hazards; gouge; gra
bens; horsts; lineaments; nappes; scarps; seismic 
gaps; seismic moment; shear zones. 
active faults 

OP-1424; OP-1623; OP-1624; OP-1793; 
OP-1976 
Alaska OF 94-0218 
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Arkansas OF 93-0680; OP-1512 
California YR; P 1550-F; P 1551-A; 

P 1551-E; B 2053; C 1116; OF93-0542; 
OF 93-0622; OF 94-0179-J; OF 94-
0179-K; OF 94-0187; OF 94-0241; 
OF 94-0278; OF 94-0433; OF 94-0448; 
MF-2266; 1-2390; OP-87; OP-335; OP-
353; OP-362; OP-406; OP-425; OP-495; 
OP-498; OP-499; OP-779; OP-784; OP-
854; OP-881; OP-882; OP-1686; OP-
1796; OP-1916 

Canada OP-1987 
geologic hazards B 1926; OF 94-0176; 

OF94-0213 
Idaho B 2101; OP-1365 
Japan OF 93-0542 
Montana OF 94-0198; OP-1365 
NevadaOP-1775 
seismology OP-1896 
United States OP-1987 

Alaska 
OP-1738 

metal ores OP-1 086 
Arizona 

I-2296; OP-734; OP-1039; OP-1665 
geomorphology OP-1 049 
metal ores C 1103-A 
stratigraphy OP-1610 

Arkansas OP-1999; OP-2001 
Atlantic Ocean, intrusions OP-987 
Barbados, plate tectonics OP-925 
boundary faults, Vermont OP-2013 
California 

OP-734; OP-783; OP-1157; OP-1181; OP-
1317; OP-1370; OP-1387; OP-1392; OP-
1393; OP-1438; OP-1475: OP-1759: 
OP-2017 
Cenozoic B 2053 
Cretaceous OP-1657 
environmental geology P 1551-E 
geomorphology OF 93-0693 
geophysical sUJVeys OF 94-0202 
gold ores OP-901 
metamorphic rocks OP-1017 
Miocene B 2053 
oceanography OP-305 
paleomagnetism OP-919 
Pliocene OP-37 
sedimentary petrology OP-393 
seismicityOP-1819; OP-1917 
Tertiary B 2053 

Canada, stratigraphy OP-577 
China, petroleum OP-936 
Colorado 

OP-1467 
sedimentary petrology OP-1468 
sedimentation OP-1598 

Columbia Plateau, seismology OP-1614 
conjugate faults, California OP-676 
continental margin OP-1069 
detachment faults 

Arizona B 2053; C 1103-B; GQ-1718; GQ-
1719; GQ-1720; OP-404; OP-1103; OP-
1371; OP-1731; OP-1732 

Basin and Range Province B 2053 
California B 2053; OP-358; OP-404; OP-

1046; OP-1128; OP-1371; OP-1731 
Fiji OP-1861 
Nevada OP-322; OP-560; OP-789; OP-

1679; OP-1913 
Oregon OP-1861 
Utah OP-532; OP-1369 
Washington OP-1082 



256 faults • faults 

dip-slip faults 
CaliforniaOP-447; OP-1950 
Russian Federation OP-1540 

en echelon faults, California OP-407 
extension faults 

Arizona C 1103-B 
CaliforniaOP-1187; OP-1740 
Colorado Plateau OP-1766 
Fiji OP-1861 
Italy OP-72 
Midwest OP-123 
Montana OP-1567 
NevadaOP-1740; OP-1760 
Oregon OP-1861 
Spain OP-1487 

geophysical surveys OP-426 
geophysics OP-1687 
Georgia, pollution OP-1 033 
growth faults 

Alaska B 2068; OP-302 
Atlantic Ocean OP-183 
New Mexico OP-1140 

Hawaii, geothermal energy OP-434 
high-angle faults 

AlaskaOP-1842 
California B 2053; OP-332; OP-1644 
energy sources OP-1469 
Montana B 2045 
NevadaOP-1457 

Idaho, metal ores OP-1259 
Japan, plate tectonics OP-925 
left-lateral faults 

California OP-1936 
NevadaOP-1464; OP-1915 
Pakistan OP-1630 
Russian Federation OP-1540 
stratigraphy OP-215 

listric faults 
Fiji OP-1861 
Massachusetts OP-1413 
Michigan OP-124; OP-1538 
Oregon OP-1861 
Wisconsin OP-124; OP-1538 

low-angle faults 
Arizona GQ-1720 
California OP-1984 
Nevada OF 94-0439; OP-1743; OP-1760 
Utah OF 93-0680; OP-532; OP-1631; OP-

1743 
Montana 1-2434 
Nevada 

OP-320; OP-1039; OP-1317; OP-1370; OP-
1461; OP-1485; OP-1611; OP-1665; OP-
1736; OP-1737; OP-1754; OP-1802 
geophysical sutveys OP-1481 
gold ores OP-531; OP-1115 
hydrogeology OP-1699 
metal ores OP-2028 
Miocene B 2053 
stratigraphy OP-1250 
waste disposal OP-107 

New Mexico, metal ores C 11 03-A; OP-1507 
New York, natural gas OF 94-0211 
Nicaragua, metal ores C 1103-A 
normal faults 

OP-1360 
Alabama OP-1952 
Arizona B 2053; C 1103-A 
Arkansas P 1538-A-C 
Atlantic Ocean OP-183 
Basin and Range Province B 2053 
British Columbia OP-1645 

California B 2053; OP-358; OP-604; OP-
765; OP-1036; OP-1984 

Cyprus OP-986 
Georgia OP-1952 
Idaho OP-1365; OP-1521; OP-1645 
Italy OP-974 
Massachusetts OP-1413 
metal ores OP-1328 
Mexico C 1103-A 
MontanaOP-1365; OP-1521 
Nevada OP-789; OP-1056; OP-1354; OP-

1355; OP-1457; OP-1484; OP-1666; OP-
1915 

New Jersey OP-1792 
New Mexico C 1103-A; OP-1818 
Pacific Ocean OP-1703 
Peru C 11 03-A 
plate tectonics OP-980 
Russian Federation OP-2022 
South Africa OP-559 
South DakotaOP-631 
Utah OP-1486 
Washington OP-417 
Wyoming OP-831 

oblique-slip fauits, Nevada OP-1915 
Oklahoma, geochemistry OP-231 
Ontario, Precambrian OP-669 
Oregon 

OP-1054 
metamorphic rocks OP-1017 
plate tectonics OP-925 

overthrust faults, Appalachians OF 94-0211 
Pacific Ocean 

continental margin OP-51 
metal ores OP-978 
sediments OP-55 

Pennsylvania, energy sources OP-1857 
reverse faults 

California P 1550-F; OF 94-0127; OP-766; 
OP-948; OP-1649 

Montana OP-1562 
Northern Territory AustraliaOP-1621 
Pakistan OP-1630 
seismology OP-1806 
South Dakota OP-631 
Washington OP-417; OP-1439 
Wyoming OP-1562 

right-lateral faults 
Alabama OP-1952 
California P 1550-F; OP-80; OP-87; OP-

211; OP-256; OP-335; OP-398; OP-406; 
OP-407; OP-454; OP-497; OP-498; OP-
693; OP-779; OP-784; OP-881; OP-922; 
OP-1936; OP-1953 

Georgia OP-1952 
Mexico OP-398 
Mississippi Valley OP-805 
Montana B 2045 
Oregon OP-398 
VirginiaOP-1356 
Washington OP-417 

South Carolina, pollution OP-1 033 
strike-slip faults 

Alaska B 2068; OP-46; OP-761; OP-1842 
Arizona C 1103-B; OP-735 
Arkansas OP-1882 
California P 1550-F; B 2053; C 1103-B; 

OF 93-0542; OF 94-0127; 1-2390; OP-
256; OP-335; OP-398; OP-447; OP-676; 
OP-779; OP-847; OP-854; OP-858; OP-
893; OP-922; OP-927; OP-1038; OP-
1128; OP-1273; OP-1307; OP-1310; 
OP-1686; OP-1953; OP-1958; OP-2011 

Canada OP-997 
earthquakes OP-1117; OP-1602; OP-18S1 
Idaho OP-1767 
Illinois OP-326 
Mexico C 11 03-B; OP-398 
Midwest OP-123 
Mississippi Valley OP-805 
Missouri OP-326; OP-1882 
Morocco OF 93-0680 
Nevada OP-858; OP-859; OP-1037; OP-

1038; OP-1310 
North Carolina OP-1862 
Nova Scotia OF 93-0680 
Oregon OP-398 
Pacific Ocean OP-1703 
Pakistan OP-1630 
Puerto Rico OP-1171 
Russian Federation OP-1540 
seismology OP-1267 
VirginiaoP.:.1356; OP-1862 
Washington OP-417; OP-878 

Tennessee 
OP-1334 

ground water WRI 93-4075 
thrust faults 

Alaska OF 93-0542; OP-108; OP-761; OP-
1565 

Argentina OP-1824 
Arkansas OP-1453 
CaliforniaB 2053; OF94-0143; I-2305; OP-

127; OP-229; OP-425; OP-765; OP-854; 
OP-1052; OP-1089; OP-1161; OP-1307; 
OP-1346; OP-1456; OP-1796; OP-1950; 
OP-2037 

Connecticut OP-2047 
Costa Rica OP-179 
Georgia OF 93-0292-D; OP-617 
Georgian Republic OP-1648 
Michigan OP-124; OP-1538 
MontanaOP-1522; OP-1523; OP-1771 
natural gas P 1570 
Nevada OP-522; OP-1124; OP-1170; OP-

1239 
New Jersey OP-2007 
Oklahoma OP-1453 
plate tectonics OP-980; OP-1053 
Rhode Island OP-2047 
Rocky Mountains OP-1297; OP-1835 
Utah B 1787 -U; OF 93-0680; OP-1150; OP-

1631 
Vermont OP-1569 
VirginiaB2076 
Washington OP-878; OP-1494 
Wisconsin OP-124; OP-1538 
Wyoming OP-1771 

transfer faults 
Basin and Range Province OP-1463 
Great Basin OP-1463 
NevadaOP-1464 
Washington OP-417 

transform faults 
OP-1533 

AlaskaOP-740 
California OP-304; OP-1649; OP-1655; OP-

1936 
Indian Ocean OP-1230 
Israel OP-885 
Jordan OP-885 
plate tectonics OP-980 

underthrust faults, Alaska OP-1 090 
United States, stratigraphy OP-577 



Utah 
OP-1411; OP-1467; OP-1672; OP-1802; 

OP-1870 
gold ores OP-641 
sedimentary petrology OP-1468 

Washington 
OP-1054 
petrology OP-1312 
plate tectonics OP-925 
stratigraphy OP-580 

wrench faults 
Arkansas OP-1466 
Colorado Plateau OP-506 
energy sources OP-703 
Georgia OP-1421 
Louisiana OP-1466 
Western InteriorOP-506 

Wyoming, geophysical swveys OP-468 
Fayum Depression 

ichnofossils OP-1079 
Fe see iron 
Fe-55 

Maryland, geochemistry OP-747 
Fe-57 

geochemistry OP-717 
features, bottom see bottom features 
features, eolian see eolian features 
features, erosion see erosion features 
features, fluvial see fluvial features 
features, glacial see glacial features 
features, impact see impact features 
features, lacustrine see lacustrine features 
features, periglacial see periglacial features 
features, shore see shore features 
features, solution see solution features 
features, volcanic see volcanic features 
Federal Financial System OF 94-0052 
Federal-State Cooperative Water Resources 

Program 
hydrogeology YR 

Federated States of Micronesia see Micronesia 
feeding ground see drainage basins 
feldspar group see also alkali feldspar, plagio

clase. 
geochemistry OF 94-0423 

felsite 
C.alifomia OP-1642 

Fennoscandian Shield see Baltic Shield 
Fenwick Island 

marine installations OF 93-0381 
fernandinite 

alloys OP-1280 
Fernley Wildlife Management Area 

environmental geology WRI 92-4024-B 
ferns 

illinois, stratigraphy OP-955 
Virginia, sedimentary petrology OP-677 
Washington, Eocene B 2085-B 

ferrihydrite 
geochemistry OP-717 

ferroan dolomite see ankerite 
Ferron Sandstone Member 

sedimentary petrology OP-1201 
fibrolite see sillimanite 
Fidalgo Complex 

structural geology OP-878 
field trips see also guidebook. 

Arizona 
economic geology C 1103-B 

metal ores C 1103-B 
structural analysis OP-404 
structural geology OP-734 
volcanism C 1103-B 

California 
fluvial features OP-892 
metamorphic rocks OP-895 
petrology OP-894 
Quaternary OP-946 
stratigraphy OP-811 
structural analysis OP-404; OP-765 
structural geology OP-734 
tectonics OP-893 

Connecticut, Quaternary OP-863 
Massachusetts, Quaternary OP-862; OP-863 
Nevada, structural geology OP-130 
North Carolina OP-712 
Vermont, structural geology OP-714 
Virginia 

OP-712 
sedimentary petrology OP-586 

field, electromagnetic see electromagnetic field 
field, gravity see gravity field 
field, magnetic see magnetic field 
fields, coal see coal fields 
fields, geothermal see geothermal fields 
fields, oil and gas see oil and gas fields 
Fife Peak Quadrangle 

maps GQ-1708 
Fiji 

gold ores 
OP-767 

Tavua Fiji OP-1861 
Vatukoula Fiji OP-1861 

Fillmore Formation OF 93-0598 
Findlay Arch 

ground water OF 93-0627; OP-1107 
fire clay see fireclay 
Fire Clay Coal 

sedimentation OP-205 
Fire Island 

geomorphology OF 93-0381 
fireclay 

Arkansas, Pennsylvanian OP-1616 
firn 

Washington, hydrology OF 93-0640 
fish 

Alaska, environmental geology OF 94-0044 
Arizona, hydrology WRI 93-4014 
C.alifornia 

hydrology WRI 93-4014 
Quaternary OF 93-0683 

Colorado, environmental geology WRI 92-
4188 

Gulf of Mexico, environmental geology OP-
1902 

Minnesota, hydrogeology WRI 94-4009 
Montana, environmental geology OF 94-0120 
Nebraska, hydrogeology OF 93-0422 
Nevada 

OF94-0436 
environmental geology WRI 92-4024-B; 

WRI 93-4072 
New Mexico, environmental geology WRI 92-

4188; WRI 93-4065 
Oregon, ecology WRI 93-4087 
Wisconsin 

ecology WRI 93-4024 
hydrology WRI 93-4024 

Fish Canyon TutfOP-729 

Fayum Depression • floods 257 

Fish Lake Valley 
faults OP-1370 
geologic hazards MF-2266 
Quaternary OF 93-0620 
structural geology OP-1821 

Fishcreekian 
Quaternary B 2055 

Fisher Mountain Deposit 
metal ores OP-214 

fission-track dating 
Alaska, geochronology OF 93-0545 
Argentina, stratigraphy OP-1824 
California, Cretaceous OP-1933 
Jurassic OP-1852 
Utah, Cenozoic B 2071 

FlagstatfFormation B 1787-II 
Flagstaff Image Processing Facility OF 94-0052 
Flandrian 

Alaska B 2055 
Flaxman Member 

Quaternary OP-1134 
flexure 

Hawaii, Quaternary OP-606 
Kuwait, structural geology OP-1077 
Utah 

salt tectonics OP-1486 
stratigraphy OP-1010 

Washington, deformation OP-417 
flexure faults see growth faults 
Flint Hills 

hydrology OP-1794 
Flint River 

hydrogeology WRI 93-4084 
hydrology WRI 86-4176 

flood basalts 
Antarctica, geophysical suiVeys OP-49 
Hawaii OP-363 
Russian Federation, geochemistry OP-1447 
Washington, geophysical suiVeys OP-396 

flood tuff see ignimbrite 
floodplains 

Alaska, geologic hazards WRI 93-4078 
Arizona OF 93-0041; OP-888 
Florida, hydrology WRI 93-4033 
Georgia OP-1582 
hydrology WRI 93-4018; WRI 94-4005 
Idaho, environmental geology C 1103-A 
Kansas, engineering geology OP-1770 
Mississippi, hydrology WRI 93-4086 
Montana, hydrology WRI 93-4215; WRI 93-

4216 
South Carolina OP-1582 
Venezuela, hydrogeology OP-1660 

floods see also paleofloods; waterways. 
OP-1146; OP-1883 
Alaska 

environmental geology OF 94-0085; OF 94-
0119; OF 94-0310 

hydrology OP-902 
Arizona 

geomorphology OF 93-0517; OP-1662 
hydrogeology OP-1349 

California 
geologic hazards WRI 93-4009; OP-2042 
hydrogeology OP-8 
hydrology OF 93-0411 

C.anada 
geologic hazards OP-2020 
hydrology WRI 93-4179 

environmental geology OP-755 
Florida, Quaternary OP-565 
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geologic hazards B 1926; OP-1734 
Georgia, hydrology WRI 94-4004 
hydrogeology WRI 93-4018; OF 94-0330; OP-

1440 
hydrology 1W1 03-Al5; WRI 93-4018; OP-

488; OP-1067 
Dlinois, geochemistry C 1120-D 
Iowa 

engineering geology OP-233 
hydrology OF 94-0078 

Mississippi, hydrology OP-241 
Mississippi Valley 

environmental geology OP-1336 
geomorphology OP-1477 
hydrogeology OP-1 068 
hydrology YR; C 1120-E 

Missouri, hydrology WRI 93-4018 
Montana 

engineering geology OP-361 
hydrology OF 93-0168 

Nevada, Quaternary OP-1612 
New York, geologic hazards OP-114 
North C.arolina, hydrogeology WRI 93-4051 
Ohio, hydrology WRI 93-4080 
Quaternary OP-528 
United States 

geologic hazards OP-2020 
hydrology WRI 93-4179 

Washington 
geologic hazards OF 93-0631 
Quaternary OP-1044 

floral provinces 
Mississippian OP-1331 

Florida see also Hawthorn Formation; Peace 
River Formation; Saint Johns River basin; Sun
niland Limestone; Suwannee Limestone; 
Tamiami Formation. 
ecology OF 94-0200 
energy sources OF 93-0705 
engineering geology, Sarasota County Florida 

OF93-0381 
environmental geology 

OF 93-0292-D 
Florida Keys OP-1901 
Pensacola Florida OP-21 

geomorphology 
OF93-0381 

Baker County Florida W 2373 
geophysical surveys 

Apalachicola Bay OP-1013 
Tampa Bay OP-1 013 

ground water 
OF 93-0134: OF 93-0450; OF 93-0478; 

OP-1788 
Biscayne AquiferOP-571 
Charlotte County Florida OF 94-0080 
Citrus County Florida WRI 93-4120 
Dade County Florida OP-571 
De Soto County Florida OF 94-0080 
Hardee County Florida WRI 92-4141; 

OF94-0080 
Hernando County Florida WRI 93-4120 
Highlands County Florida OF 94-0080 
Hillsborough County Florida WRI 92-4141; 

WRI 93-4120; OF 94-0080 
Lee County Florida OP-467 
Leon County Florida WRI 93-4027 
Manatee County Florida WRI 93-4120; 

OF94-0080 
Okaloosa County Florida OP-918 
Okeechobee County Florida WRI 92-4166 
Orange County Florida WRI 93-4061 

Palm Beach County Florida WRI 92-4107 
Pasco County Florida WRI 93-4120 
Pinellas County Florida WRI 92-4139; 

WRI 92-4141; WRI 93-4120 
Polk County Florida OF 94-0080 
Sarasota County Florida WRI 93-4120; 

OF94-0080 
Southwest Florida Water Management Dis

trict WRI 93-4120; OF 94-0032; OF 94-
0034 

hydrogeology 
YR; P 1410-H; OF 94-0057 

Apalachicola River WRI 93-4084 
hydrology 

OP-1511 
Florida Panhandle WRI 93-4033; OP-773 
Gadsden County Florida WRl 93-4033 
Jefferson County Florida WRI 93-4033 
Leon County Florida WRI 93-4033 
Liberty County Florida WRI 93-4033 
Orange County Florida WRI 93-4006 
Osceola County Florida WRI 93-4006 
Pasco County Florida OF 93-0415 
Pinellas County Florida WRI 92-4127 
Putnam County Florida OP-773 
Sarasota County Florida OF 93-0415 
Wakulla County Florida WRI 93-4033 
Washington County Florida OP-773 

oceanography, Florida Keys OP-1900 
petroleum OF 93-0596-F 
Pliocene 

Broward County Florida OP-1141 
Sarasota County Florida OF 93-0563 

pollution 
YR; OF 93-0292-D; OP-1515 
Escambia County Florida OP-161 
Pensacola Florida OP-288 

Quaternary 
OP-685 
Florida Keys OP-7 42; OP-1600; OP-1832 
Key Largo OP-1168 

sedimentary petrology 
OP-1940 
Jefferson County Florida OP-156 
Madison County Florida OP-156 
Taylor County Florida OP-156 

tectonophysics 
Alachua County Florida OP-603 
Osceola County Florida OP-603 

waste disposal OF 93-0364 
Florida Keys see also Key Largo. 

environmental geology OP-1901 
oceanography OP-1900 
Quaternary OP-742; OP-1600; OP-1832 

Florida Panhandle 
hydrology WRI 93-4033; OP-773 

Floridan Aquifer see also Ocala Group. 
diagenesis OP-2024 
ground water W 2421; WRI 92-4166; WRI 93-

4027; WRl 93-4061; OF 93-0451; OF 93-
0478; OF 94-0032; OF 94-0033; OP-1160; 
OP-1262; OP-1788 

hydrogeology WRl 93-4044; OF 94-0330 
Quaternary OP-685 
sedimentary petrology OP-156 

flowstone see speleothems 
fluid inclusions see also carbon dioxide; crystal 

growth; geologic thermometry; paleosalinity. 
OP-1153 
Alaska, gold ores OP-291 
Arizona, metal ores C 1103-A 
Basin and Range Province, metal ores OP-1584 

Bolivia 
gold ores C 1103-A 
metal ores OF 94-0238 

Brazil, gold ores C 11 03-A 
California 

gold ores OP-1129 
metal ores OP-666 

geochemistryOP-1112; OP-2041 
Great Basin, metal ores OP-1584 
Italy OP-60; OP-1042; OP-1608 
metal ores OP-1111 
Missouri, metal ores OP-1333 
natural gas P 1570 
Nevada 

gold ores OP-1162 
metal ores B 2077 

New Mexico, lead-zinc deposits OP-1063 
Oregon, geothermal energy OP-27 
Poland, lead-zinc deposits OP-1580; OP-1581 
Saudi Arabia, metal ores OP-1508 
Sweden, ground water OP-2009 
United Kingdom, geochemistry OP-1472 
United States 

geochemistry OP-1472 
lead-zinc deposits OP-1581 

Victoria Australia, sedimentary petrology 
OF93-0680 

Wyoming 
energy sources OP-1728 
geochemistry OP-1727 
metal ores OP-1333 

fluids, ore-forming see ore-forming fluids 
fluorapatite 

Idaho, geochemistry B 2023-B 
fluorides see fluorite 
fluorine 

New Mexico 
geochemistry OP-2023 
petrology OP-1682 

Virginia, mineralogy OP-1748 
fluorite 

geochemistry OF 93-0388 
metal ores OP-842 

fluorspar 
OP-1111; OP-1332 
France OP-11 
Spain OP-11 

FLUSH 
engineering geology P 1551-A 

fluvial features see also alluvial fans; alluvial 
plains; arroyos; bars; canyons; channel geome
try; channelization; drainage patterns; flood
plains; meanders; outwash plains; point bars; 
rivers; streams; watetfalls. 
1-2310; OP-1132; OP-1146 
California OF 94-0187 
Japan OF 93-0381 
Minnesota OF 93-0164 
Montana, hydrogeology OP-905 
Oregon, Quaternary OP-670 
TennesseeOP-819 
Washington 

OP-819 
Quaternary OP-1044 

fluvial sedimentation see also fluviolacustrine 
sedimentation; glaciofluviai sedimentation; 
point bars. 
Alaska, stratigraphy B 2068 
Arizona 

hydrology WR193-4102 
Miocene B 2053 
stratigraphy B 2053 



California 
B 1995-D.E; B 2053 
stratigraphy B 2053 

Colorado, stratigraphy OP-965 
Florida, hydrology WRI 92-4127 
hydrology WRI 93-4018 
IndonesiaOP-133 
New Mexico, stratigraphy OP-965 
Oregon, Quaternary OP-670 
Utah, environmental geology WRI 91-4111 
Venezuela, mineralogy OP-596 
Washington, hydrology OP-680 
Wyoming 

defonnation OP-831 
stratigraphy OP-464 

fluvial transport see stream transport 
fluviolacustrine sedimentation 

Utah B 2000-F 
fly ash see ash 
flysch 

Alaska, petrology OP-1823 
California, Jurassic OP-1499 
Maine 

OP-1377 
structural analysis OP-92 

focal mechanism 
Alaska, plate tectonics OF 93-0542; OP-279 
California 

earthquakes OF 94-0143; OP-374; OP-425; 
OP-1233; OP-1500; OP-1729; OP-1916; 
OP-1951; OP-2011 

geologic hazards OP-203 
seismicity OP-1497; OP-1596 
seismology OF 93-0369; OF 94-0127; OP-

335; OP-427; OP-854; OP-1385; OP-
1427; OP-2004 

structural geology OP-127 
Colorado, seismology OP-1 076 
earthquakes OP-1061; OP-1117; OP-1234; OP-

1410; OP-1590; OP-1881 
elastic waves OP-375 
engineering geology OP-508 
Hawaii, earthquakes OP-199 
Iceland, seismology OP-427 
Indonesia, structural geology OP-323 
Mississippi Valley, earthquakes OF 93-0680 
Nevada, seismology OF 93-0369; OP-292; OP-

1775 
Russian Federation 

crust OP-982 
plate tectonics OP-279 

seismology P 1538-A-C; OP-1270; OP-1896 
South Mrica, seismic sources OP-559 

fold and thrust belts 
Alaska 

geophysical surveys OP-491 
metamorphic rocks OP-1983 
structural geology OP-662 

Arizona, Cretaceous OP-900 
California, Cretaceous OP-234; OP-900 
Pakistan, structural geology OP-1630 

fold axes 
California, neotectonics OP-1950 

fold belts see also fold and thrust belts. 
energy sources OP-703 

folds see also basins; cleavage; diapirs; domes; 
foliation; fractures; nappes. 
OP-1182; OP-1793; OP-1949; OP-1974 
Alabama OP-1952 
AlaskaOP-1313 
anticlines 

C.alifornia B 2053; OP-229; OP-332; OP-
676 

China OP-936 
energy sources OF 94-0024 
Great Lakes region OF 94-0211 
NevadaB 2053 
Pennsylvania OP-1857 
Utah B 2000-F; OP-1150; OP-1486; OP-

2003 
Washington OP-417 
Wyoming OP-240; OP-414; OP-415; OP-

436;0P-468 
anticlinoria, Virginia OP-225 
antifonn folds 

California OP-358 
Pacific Ocean OP-798 

Arizona 
OP-1019 
stratigraphy B 2053 
Tertiary B 2053 

California 
1-2305: OP-304; OP-847; OP-964 

earthquakes OF 94-0143 
petrology OP-1 022 
sedimentary petrology OP-2036 
stratigraphy 0 P -811 

drape folds 
Arizona OP-404 
California OP-404 

en echelon folds 
C.alifomia OP-1950 
Colorado Plateau OP-506 
Western InteriorOP-506 

Georgia OP-1952 
isoclinal folds 

Arizona OP-1229 
Colorado OP-1750 
Vennont OP-2014 

Maine, stratigraphy OP-1376 
Michigan, ground water OP-2033 
monoclines 

California OP-604; OP-676 
Colorado Plateau OP-506 
Hawaii OP-363 
Michigan OP-124; OP-1538 
Western InteriorOP-506 
Wisconsin OP-124; OP-1538 

MontanaOP-1567 
Nevada 

C 1103-A; OP-130; OP-991; OP-1019; OP-
1106; OP-1913 
metamorphism OP-1124 
petrology OP-1671 
stratigraphy OP -1118; OP-17 42 

Northern Territory Australia, earthquakes OP-
1621 

overturned folds, California OP-332 
Pakistan OP-1630 
plunging folds 

Arizona OP-1229 
California OP-332; OP-358; OP-676 

recumbent folds 
California OP-332 
Montana OP-1523 
Vennont OP-1815 

synclines 
Alaska B 2068 
California P 1550-F; OP-332; OP-358; OP-

765 
MontanaB 2045; 1-2434; OP-1523 
Washington OP-417 
Wyoming OP-240; OP-436 

synclinoria, Appalachians OF 94-0211 
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Utah 
OP-945; OP-991 
gold ores OP-852 
stratigraphyOP-1118; OP-1742 

Washington, stratigraphy OP-1402 
foUation 

Alaska 
OP-139 
base metals B 2068 

Arizona OP-1229 
California 

OP-1564 
petrology OP-1638 

Colorado 
OP-1820 

mineralogy OP-1749 
petrology OP-989 

Gennany, geophysical surveys OP-702 
Maryland, stratigraphy B 2076 
Michigan B 1904-0 
Pennsylvania, geochronology OP-2046 
Queensland Australia, gold ores OP-327 
schistosity 

Alaska OP-1574 
CalifomiaOP-1705 
VennontOP-714; OP-1815; OP-2013 

slip cleavage, Alaska OP-662 
South Carolina, gold ores OP-142 
Vennont OP-1817 
Virginia OP-1113 

FoordSeam 
sedimentary petrology OP-1617 

foraminifera 
Astrorhizidae OP-682 
Fusulinina OP-1947 
Hedbergella, Pacific Ocean OP-95 
Textulariina OP-1947 

foraminifers 
Alaska 

Mississippian B 2031 
oceanography OF 94-0025 
Quaternary B 2055; B 2080 

Antarctic Ocean, Pliocene OF 94-0446 
Antarctica, Quaternary OP-187 
Atlantic Coastal Plain, stratigraphy OP-1329 
Atlantic Ocean, stratigraphy OP-1526 
Bahamas, stratigraphy OP-496 
California 

Cretaceous OP-1265 
Miocene OP-1795 
Paleogene OP-1926 
paleomagnetism OP-650 
pollution OP-2000 
Quaternary OF 93-0386 
stratigraphy OF 93-0344; OP-1650; OP-

1796; OP-1943 
Chile, Quaternary OP-41 
Florida, Quaternary OP-1168 
Maryland 

Paleocene OP-117 
stratigraphyOP-116 
Tertiary OP-1790 

Massachusetts, stratigraphy OP-696 
Mexico, Paleogene OP-1926 
New Jersey, stratigraphy OP-285 
Oceania, marine geology OP-263 
Oregon, geologic hazards OP-1718 
Pacific Ocean 

continental margin OP-51 
marine geology OP-263 
oceanography OP-56; OP-57 
Pliocene OF 93-0308 
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sediments OP-55 
stratigraphy OP-95; OP-828 

Philippine Sea. Pliocene OF 93-0307 
Saudi Arabia, Quaternary OP-1361 
United Arab Emirates, Quaternary OP-1361 
Virginia 

Paleocene OP-117 
paleomagnetism OP-1200 
stratigraphy OP-116 
Tertiary OP-1790 

West Pacific Ocean Islands, marine geology 
OP-261; OP-270; OP-274 

Forbes Formation 
geochemistry OP-169 
natural gas OP-1628; OP-1629 

Fordham Gneiss OP-43 
fore-arc basins 

Alaska, structural geology OP-1842 
Andes, oceanography OP-54 
California 

geophysical smveys OP-1091 
natural gas OP-1628; OP-1629 
paleomagnetism OP-919 
plate tectonics OP-634 
sedimentary petrology OP-2036; OP-2037 

Canada, plate tectonics OP-1987 
Chile, plate tectonics OP-621 
Oceania, marine geology OP-271 
Oregon, plate tectonics OP-903 
Pacific Ocean 

crust OP-798 
marine geology OP-271 
oceanography OP-56 
plate tectonics OP-52 
sediments OP-55 

United States, plate tectonics OP-1987 
foredunes 

New York, geomorphology OF 93-0381 
foreland basins 

Alabama, natural gas OF 94-0211 
Arizona, Cretaceous OP-900 
Arkansas, economic geology C 1103-A 
California, Cretaceous OP-900 
energy sources OP-703 
England, sedimentary petrology OP-1179 
geophysical swveys B 1917-R 
Germany, sedimentary petrology OP-1179 
Michigan, stratigraphy B 1904-R 
Mississippi, natural gas OF 94-0211 
Montana, structural geology OP-1364 
Oklahoma, sedimentary petrology OP-843 
stratigraphy OP-200 
Texas, economic geology C 1103-A 
Utah, stratigraphy OP-1010; OP-1516 

Foreman Formation 
Mesozoic OP-332 

foreshocks see also main shocks. 
California 

earthquakes OP-1; OP-1233; OP-1502 
seismology OP-421; OP-424 

Japan, earthquakes OF 93-0542 
Forest City Basin 

coal OF 93-0576 
petroleum OF 94-0024 

Formaster Well Quadrangle 
maps OF 94-0243 

formation waters see connate waters 
Formosa see Taiwan 
Fort Belknap Indian Reservation 

growtd water WRI 93-4193 

Fort Blackmore Quadrangle 
sedimentary petrology OP-677 

Fort Defiance Arizona 
hydrology OF 94-0043 

Fort Irwin Basin 
maps OF 94-0173 

Fort Peck Indian Reservation 
coalOP-319 
environmental geology OP-1193 

Fort Pillow Aquifer 
ground water WRI 93-4075; WRI 93-4170 

Fort Rock Creek Rhyodacite 
geochemistry B 2053 

Fort Tejon earthquake 1857 
seismologyOP-1385 

Fort Thompson Group 
Pliocene OP-1141 

Fort Union ]formation see also Tongue River 
Member. 
coal OP-238; OP-319; OP-564 
energy sources OP-415; OP-436; OP-637 
oil and gas fields OP-240; OP-416 
Paleocene P 1540; OP-453 
petroleum OF 94-0220 
sedimentary petrology OP-239; OP-1446 
stratigraphy OP-629; OP-1398 
structural geology OP-506 

Fortress Mountain Formation 
stratigraphy B 2068 

fossll localities 
Alaska, Mesozoic OF 93-0713 
Austria, InvertebrataOP-969 
California 

Neogene OF 93-0562 
stratigraphy OF 93-0503 

New Mexico GQ-1737 
Washington, Eocene B 2085-B 
Wyoming, Paleocene P 1540 

fossUnests 
Ethiopia, Invertebrata OP-1 080 
United Arab Emirates, Invertebrata OP-1080 

fossil soils see Paleosols 
FOSSILC.EXE 

ichnofossils DDS-0023 
Foster City California 

engineering geology OF 94-0222 
soil mechanics OP-134 

foundations see also bridges; piles. 
waterways OP-177 

Four Corners 
metal ores OP-776 
stratigraphy OP-965 
uranium ores P 1548 

Fourier analysis 
geochemistry OF 94-0242 
geophysical suJVeys OF 93-0353; OF 94-0251; 

OP-394 
soil mechanics P 1551-A 
stratigraphy OP-1864 

Fowler Lake 
hydrology WRI 91-4076 

Fox HDis Formation 
coalOP-238 

Fox River 
hydrology OF 93-0483 
pollution OF 93-0132 

Foxen Formation 
energy sources B 1995-F,G; OF 93-0382 

fradional crystallization 
Alaska, petrology OP-1603 

Arizona, petrology OP-1914 
California, petrology OP-1920 
Colorado, petrology OP-1981 
Colorado Plateau, structural geology OP-5Q6 
Montana, chromite ores OP-505 
New Mexico, petrology OP-1914; OP-1981 
Pacific Ocean, petrology OP-763 
Russian Federation, platinum ores OP-977 
Western Interior, structural geology OP-506 

fractionation OP-21; OP-243; OP-259; OP-340; 
OP-352; OP-737; OP-860; OP-1322; OP-1487; 
OP-1716 

fracture zones see also transform faults. 
Arizona, geochemistry OP-947 
California, oceanography OP-281 
ground waterOP-1471 
New Mexico, hydrogeology OP-1190 
Pacific Ocean 

plate tectonics OP-16 
tectonophysics OP-806; OP-1704 .. 

fractures see also foliation; naturally fractured 
reseJVoirs; shear zones. 
Andes, metal ores OP-1206 
Arizona, metal ores OF 93-0392 
Bolivia, metal ores OP-1205 
California 

diagenesis OP-676 
earthquakes OP-1072; OP-1696; OP-1932 
ground water OF 94-0134; OP-1845 
petrology OP-1073 

China, engineering geology OP-546 
Colorado, ground water OP-1301 
District of Columbia, rock mechanics OF 93-

0350 
energy sources OP-703; OP-1027 
engineering geology OP-508 
Fiji, gold ores OP-1861 
growtd water WRI 93-4214; OP-473; OP-625; 

OP-1761; OP-1910 
hydrogeology OP-1388 
illinois OP-326 
joints 

OP-1793 
Arizona P 1541 
California OP-604 
Colorado B 2000-C,D 
Ohio OP-1956 . 
Utah B 2000-C,D; OP-l378 . 

Vermont B 2075 
Massachusetts,sedimentarypetrologyOP"129l · 
Missouri OP-326 · 
Nevada., ground waterOP-1323;0P-1979 
New Hampshire 

OP-1352 
ground waterOP-1026; OP-1458 

New York, ground water OP-2065 
Ohio, ground water WRI 92-4115 
Oregon, gold ores OP-1861 . . . . 
Puerto Rico, tectonophysics OP-1171: . , . 
Rhode Island, sedimentary petrology OP'-1291 
South DakotaOP-631 . 
Sweden, engineering geology OF 94-0001 
Utah, energy sources OP-97 
Virginia, energy sources OP-1739 
Wyoming 

petrology OP-1518 
weathering OP-414 

FrameMaker 
OF94-0052 
hydrology OF 94-0052 



framework silicates see cancrinite; feldspar group; 
leucite; nepheline group; silica minerals; sodalite 
group: zeolite group 

France see also Corsica. 
geomorphology 

C<ltentin Peninsula OF 93-0381 
Nonnandy OF 93-0381 

metal ores 
Largentiere France OP-11 
Montagne Noire OP-11 

petrology, Lherz OP-633 
Frandsean Complex 

OF 93-0344; OP-381 
faults OP-1438 
geophysical surveys OP-1 091 
maps 1-2390 
metal ores OP-1350 
paleomagnetism OP -919 
plate tectonics B 1997; OP-398 
Quaternary YR 
sedimentary petrology B 1995-D,E; OP-2036; 

OP-2037 
structural geology OP-101; OP-1974 
tectonics OP-399; OP-1052 
tectonophysics OP-608 

Frank Church-River of No Return Wilderness 
maps MF-2272 

Frankfort Kentucky 
hydrogeology WRI 93-4063 

Franklin Creek basin 
geologic hazards WRI 93-4009 

Franklin District Northwest Territories see Arctic 
Archipelago; Ellesmere Island 

Frasnian 
Central America OP-649 
South America OP-649 

frazll 
engineering geology WRI 93-4018 

Freeland Quadrangle 
weathering OF 94-0434 

Freeport Formation 
geochemistry OP-841 

freeze-thaw action see frost action 
Freezout Lake WUdlife Management Area 

environmental geology OF 94-0120 
Fremont California 

engineering geology OF 94-0222 
geophysical surveys OF 94-0179-C 
neotectonics OP-87 

Fremont Lake 
hydrology WRI 92-4071 
soils OP-1909 

French Creek Mine 
mineralogy OP-829 

French Guiana see Guyana Shield 
Friendly Islands see Tonga 
Friendsville Coal Member 

stratigraphy OP-955 
Frisco Formation 

stratigraphy OP -648 
Front Range 

Cambrian OF 92-0718 
defonnation OP-1771 
engineering geology OP-2019 
geomorphology OF 94-0162; OP-1688 
ground waterOP-1761 
guidebook c 1097 
hydrology C 1103-A 
mapsl-2370 
mineralogy OP-1749 
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petrology OP-989 
Quaternary OP-1710 
sedimentarypetrologyOP-1468; OP-1750; OP-

1835 
stratigraphy OP-1493 
structural geology OP-1820 
tectonophysics OP-1938 

Frontenac Formation 
stratigraphy OP-1776 
tectonics OP-1683 

Frontier Formation 
OF 93-0680; OP-232; OP-698 
maps I-2434 
natural gas OP-1150 
structural geology OP-1364 

frost action 
North Dakota, soils W 2389 
Ohio OF 94-0200 
Vennont, engineering geology B 2075 

frost stirring see cryoturbation 
Froude number 

waterways OP-926 
Fruitland Formation 

sedimentary petrology OP-1834 
fuel resources maps see petroleum maps 
fuels 

energy sources P 1570 
fuenzalidaite 

Chile, nitrates OP -460 
Fujian China 

geochemistry OP-377 
Fukazawa Mine 

metal ores OP-812 
Fukien China see Fujian China 
fulvic adds 

Colorado, geochemistry OP-563 
geochemistry OP-530 
Georgia, geochemistry W 2373 
New Mexico, uranium ores OP-1989 

fumaroles 
California, environmental geology C 1103-A 
geochemistry OF 90-0044 
Guatemala, geothennal energy OP-194 
Hawaii, pollution OF 93-0551-E 
Mariana Islands, geologic hazards OF 93-0541 
Micronesia, geologic hazards OF 93-0541 

Fundy Basin see Minas Basin 
Funeral Mountains 

maps I-2305 
fungi 

Nevada, Quaternary OP-91 
Furnace Creek fault zone 

structural geology OP-1740 
Fusulinina OP-1947 
futures market 

economic geology OF 93-0613 

G 

gabbros see also anorthosite; norite; troctolite. 
OP-1359; OP-1599 
AlaskaOP-1603; OP-1698 
Arizona 

OP-1103 
geochemistry OP-11 02 

Atlantic Ocean OP-987 
California 

OP-1920 
geochemistry OP-1102 

Chile, plate tectonics OP-621 
Cyprus OP-986 
ground waterOP-1761 
Hawaii OP-244 
Indian Ocean, plate tectonics OP-1230 
Minnesota, tectonophysics OP-1674 
Ontario, metal ores OP-928 
Russian Federation. metal ores OP-928; OP-

973 
Gaithersburg-Tucson Test 

geophysical surveys B 2114 
Galapagos Rift 

petrology OP-738 
galena see also lead ores. 

Andes, metal ores OP-899 
Newfoundland, geochemistry OP-801 
Quebec, geochemistry OP-801 
South Carolina, metal ores OP-19 
United States, geochemistry OP-801 

Galena-Platteville Aquifer 
environmental geology OF 93-0402 
pollution OF 93-0403; OF 93-0404 

galenite see galena 
Galeras 

Holocene OP-1 015 
Gallleo Program OP-64; OP-1043; OP-1405; 

OP-1651; OP-1782 
Gallatin National Forest 

mineral resources C 1103-A 
Galunggung 

geologic hazards B 2047 
petrology OP-627 

Galveston Island 
geologic hazards OF 93-0381 

GAMIT 
seismology OP-1866 

gamma-ray methods 
Atlantic Ocean, economic geology OP-308 
Idaho, petrology OP-999 
Illinois, pollution WRI 93-4187 
New York, ground waterOP-1856 
United Arab Emirates, ground water W 2417 
Vennont, environmental geology OP-521 
Virginia OP-1212 

gamma-ray spectroscopy 
geochemistry OF 94-0168 

Gannett Glacier 
Quaternary OP-611 

Gansu China 
soil mechanics OP-934 

Ganymede Satellite see also icy satellites. 
1-2328; I-2388 

Gardiner Fault 
defonnation OP-1562 

Garfield Quadrangle 
stratigraphy B 2088 

Garlock Fault 
faults OP-1475 
Neogene B 2053 
structural geology OP-1958 

garnet group see also grossular. 
Alaska, structural geology OP-139 
California, petrology OP-318 
China, geochemistry OP-377 
Vennont, structural geology OP-714 

garnet lherzolite 
China, geochemistry OP-377 

Gami Observatory 
earthquakes OP-595 
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Garrison Diversion Unit 
hydrology WRI 94-4018 

gas chromatography 
energy sources OP-706 
geochemistry OF 94-0037 
pollution WRI 93-4176 

gas fields, oil and see oil and gas fields 
gas hydrates 

Alaska 
energy sources OP-1173; OP-1174 
environmental geology OP-1566 
natural gasP 1570 

Atlantic Ocean, natural gas P 1570 
Bering Sea, natural gas P 1570 
Black Sea, natural gas OP-472 
C.anada, environmental geology OP-1566 
continental margin OP-1 069 
energy sources P 1570; OP-1070; OP-2045 
geochemistry OF 93-0388 
Georgia, oceanography OP-1237 
natural gas P 1570 
New Jersey, natural gas P 1570 
North Carolina 

natural gasP 1570 
petroleum OP-489 

gasoline see hydrocarbons 
Gaspe Basin 

structural analysis OP-92 
gastaldite see glaucophane 
Gastineau Volcanics 

geochemistry B 2068 
Gastropoda see also Naticidae. 

OP-333 
AlaskaOP-750 
Austria OP-969 
Canada OP-1633 
United States OP-1633 

gastropods 
Alaska, Ordovician OP-751 
California 

Cretaceous OP-1657 
stratigraphy OP-1860 

Denmark, stratigraphy OP-299 
Greenland, stratigraphy OP-299 
Maryland, stratigraphy OP-299 
Nevada 

JurassicOP-1488 
stratigraphyOP-1250; OP-1997 

Russian Federation, Pliocene OF 94-0023 
Ukraine 

Pliocene OF 94-0023 
stratigraphy OF 94-0023 

Gatun Formation 
Neogene OF 94-0023 

Gavilan Hills 
structural geology OP-1759 

Gaviota Formation 
energy sources B 1995-F,G 

Gawler Craton 
petrology OP-1924 

gazetteers OF 94-0235 
geliturbation see cryoturbation 
gems see beryl 
gemstones see gems 
Gene Canyon Formation 

Tertiary B 2053 
general circulation models 

Atlantic Ocean, Pliocene OF 94-0023 
hydrology OF 94-0052 

General Earthquake Observation System see 
GEOS 

Genesee River 
engineering geology OP-112 

GEO-TOMS 
geophysical surveys B 2047 

geoarchaeology see archaeology 
geobarometry see geologic barometry 
geobotanical methods see also biogeochemical 

methods. 
geothermal energy OF 93-0680 

geochemical anomalies 
Arizona 

mineral resources C 1103-A 
petrology OP-1914 

California, gold ores OF 93-0680 
Japan Sea, Quaternary OP-1783 
Montana, deformation OP-1562 
Nevada, gold ores OP-2 
New Mexico 

mineral resources C 1103-A 
petrology OP-990; OP-1914 

Philippine Islands, geochemistry OP-607 
Saudi Arabia, tungsten ores OP-429 
Wyoming 

deformation OP-1562 
stratigraphy OP-1723 

geochemical controls 
Andes, metal ores C 1103-A 
Chile, metal ores C 11 03-A 
Colorado 

gold ores OF 93-0677 
pollution C 1103-A 

Colorado Plateau, uranium ores P 1548 
metal ores OP-338 
Nevada, metal ores C 1103-A 
Poland, metal ores OF 92-0393 
Utah, molybdenum ores OP-513 

geochemical cycle 
Basin and Range Province, Quaternary OP-915 
California 

ground water OP-802 
petrology OP-633 

France, petrology OP-633 
Great Basin, Quaternary OP-915 
Japan, petrology OP-633 
Philippine Islands, soils W 2410 
Washington, geochemistry OP-24 
Wisconsin, environmental geology OP-463 

geochemical exploration see geochemical meth
ods 

geochemical maps 
Alaska, metal ores B 2020; B 2082 
Atlantic Coastal Plain, ground water P 1410-D 
California, hydrogeology HA-0727 
Colorado, natural gas WRI 94-4006 
geochemistry MF-2270 
ground water WRI 93-4071 
Gulf Coastal Plain, ground water P 1410-D; 

WRI 93-4070 
New Mexico, natural gas WRI 94-4006 
Oregon, hydrogeology P 1044-L 
Utah, mineral resources MF-2081-F; MF-2081-

G 
West Virginia 

geochemistry 1-2364-C 
hydrology I-2364-E 
mineral resources I-2364-D; 1-2364-F; I-

2364-G 

geochemical methods see also biogeochemical 
methods; chemical analysis; geobotanical meth
ods; pathfinders. 
copper ores OF 94-0182-A; OF 94-0182-B; 

OF 94-0182-C 
economic geology OF 94-0160; OF 94-0297 
environmental geology OP-297 
geochemistry YR; C 1103-A; OP-349; OP-947 
gold ores C 1103-A; OF 93-0680; OF 94-0135 
heavy mineral deposits B 2061-B 
metal ores B 2020; B 2068; B 2077; B 2082; 

C 1103-A; OF 93-0296; OF 93-0619; 
OF 93-0680; OF 94-0002-A; OF 94-0002-
B; OP-181; OP-509 

mineral resources C 1103-A; OF 92-0259; 
OF 93-0572-A; OF 93-0572-B; OF 93-
0708; OF 94-0428; OF 94-0429; MF-2081-
F; MF-2081-G; I-2364-D; I-2364-F; 
I-2364-G; OP-540 

molybdenum ores OP-86 
geochemistry 

lithogeochemistry 
OF 93-0393-A; OF 93-0393-B,C 
Alaska B 2068; OF 93-0680; OP-740 
Arizona OP-65 
California OF 94-0148; OP-65 
China OP-377 
Colorado OP-958 
Idaho B 2023-B 
Italy OF 93-0399 
Maryland B 207 6 
Minnesota OP-82 
Nevada OF 94-0148; OF 94-0160; OP-789 
Pacific Ocean OP-131 
Poland OF 94-0145 
Texas OP-343 
UtahOP-958 
Washington OF 93-0686 

geochronology see also absolute age; Archean; 
Cambrian; Carboniferous; Cenozoic; cos
mochronology; Cretaceous; Devonian; Eocene; 
Holocene; Jurassic; Mesozoic; Miocene; 
Mississippian; Neogene; Oligocene; Ordovi
cian; Paleocene; Paleogene; Paleozoic; Pen
nsylvanian; Permian; Phanerozoic; Pleistocene; 
Pliocene; Precambrian; Proterozoic; Quater
nary; Silurian; Tertiary; thermoluminescence; 
tree rings; Triassic. 
ground waterOP-1788 
Nevada, ground waterOP-2025 

geodesy see also geodetic networks; Global Posi
tioning System; very long baseline interferome
try. 
California 

earthquakes OP-410 
seismology OP-927 
structural geology OP-1128 

Colorado, geologic hazards OF 93-0577 
earthquakes OP-701 
geologic hazards OF 93-0176-A; OF 93-0176-

B 
geophysical surveys B 2114; OP-1213 
Hawaii 

magmas OP-198 
volcanic features OF 94-0137 

Japan, geophysical surveys OF 93-0542 
structural geology OP-1976 

geodetic networks 
Alaska 

earthquakes OP-778 
seismology OP-487 

California 



crust OP-784 
earthquakes OP-379 
structural geology OP-779 

Japan, geophysical surveys OF 93-0542 
geographic information systems 

OF 94-0001; OF 94-0052; OF 94-0086 
Alaska, stratigraphy DDS-0006 
Appalachians, ground water OP-1667 
Atlantic Coastal Plain, ground water OP-1667 
Australasia, metal ores OP-551 
California 

engineering geology OP-1 047 
geologic hazards OP-121 
ground water OF 93-0147 
hydrology WRI 93-4018 

coal OP-1558 
Colorado 

geologic hazards OF 94-0233 
hydrogeology WRI 93-4018 
hydrology WRI 93-4018 

Costa Rica, economic geology C 1103-A 
ecology OF 94-0001 
environmental geology OF 94-0052 
geologic hazards OP-1127; OP-1826 
geomorphology OF 94-0052 
geophysical surveys OF 94-0001 
Georgia 

ground waterOP-144 
hydrogeology OP-1 034; OP-1167 

ground water OP-1192 
hydrogeology OF 94-0046; OF 94-0051; OP-

1191 
hydrology WRI 93-4018; OF 94-0052 
Illinois, Quaternary OP-1524 
Indiana, ground water OF 93-0627 
Kentucky, ground water WRI 93-4077 
Michigan, hydrogeology WRI 93-4018 
Nevada 

OP-105; OP-1099 
hydrology WRI 93-4018 

Ohio, ground water OF 93-0627 
Pacific Coast, oceanography OF 94-0134 
Russian Federation, conservation YR 
South Carolina, hydrogeology OP-1 034 
Tennessee, hydrogeology WRI 92-4178 
Texas 

ground water OP-470 
pollution OP-716 

Virginia, ground waterOP-242 
waste disposal OF 94-0052 
Wyoming OF 94-0425 

geologic barometry 
Alaska, petrology OP-1372 
l"'hlifornia, crust OP-168 
Idaho, tectonics OP-1353 
Vermont, petrology OP-1002 

geologic chronology see geochronology 
Geologic Division 

environmental geology C 1103-A 
geologic engineering see engineering geology 
geologichazardsseealso avalanches; floods; geo

logic hazards maps; ground motion; hurricanes; 
impact statements; land subsidence; landslides; 
liquefaction; mudflows; mudslides; pale
oseismicity; reservoirs; rock bursts; seismic risk; 
slope stability; tsunamis; tunnels; underground 
installations; volcanic earthquakes; volcanic 
risk; volcanoes. 
YR; B 2047; WRI 93-4018; OF 93-0292-A; 

OF 93-0292-B; OF 93-0292-C; OF 93-0292-D; 
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OF 93-0292-E; OF 93-0292-F; OF 93-0333; 
OF 93-0518; OP-9; OP-389; OP-1148; OP-
1935; OP-2032 
Mrica YR 
Alabama 

OF 93-0292-D 
oceanography OF 94-0017 

Alaska 
OF 94-0179-D; OF 94-0218; OF 94-0322; 

OF 94-0323; OF 94-0328 
earthquakes B 2089; OF 94-0218 
geophysical surveys B 2047 
seismology OP -108 

Appalachians OF 94-0179-R 
Arkansas OF 93-0292-F: OF 94-0179-L; 

OF 94-0179-N 
Atlantic Coastal Plain OF 94-0179-R 
Bolivia C 1103-A 
California 

P 1553-A; P 1553-C; B 1939-B; OF 92-
0272; OF 92-0435; OF 94-0086; OF 94-
0179-H; OF 94-0179-1; OF 94-0179-J; 
OF 94-0179-K; OF 94-0218; OF 94-0442; 
MF-2266; OP-203; OP-353; OP-498; OP-
499; OP-766; OP-1434; OP-1476; OP-1503 
earthquakes OF 93-0625; OF 94-0214-A; 

OF 94-0214-B; OF 94-0218 
fluvial features OF 94-0187 
geophysical surveys OF 94-0156; OF 94-

0179-B; OF 94-0179-C; OF 94-0179-F; 
OF 94-0241; OF 94-0448 

ground water OF 94-0418 
hydrogeology P 1551-E 
Quaternary YR 
seismicity C 1116; OP-1741 
seismology P 1550-F; OF 93-0622; OF 94-

0433 
structural geology OP-604; OP-779; OP-

1459 
Cameroon OP-1281 
Colorado, Quaternary OP-523 
Connecticut OF 93-0292-A 
Delaware OF 93-0292-C 
earthquakes OF 93-0542; OF 93-0601-A; 

OF 93-0601-B; OF 93-0602-A; OF 93-
0602-B; OF 93-0603-A; OF 93-0603-B; 
OF 93-0604-A; OF 93-0604-B; OF 93-
0605-A; OF 93-0605-B; OF 93-0606-A; 
OF 93-0606-B; OF 93-0607-A; OF 93-
0607-B; OF 93-0608-A; OF 93-0608-B; 
OF 93-0609-A; OF 93-0609-B 

elastic waves OP-375 
Florida OF 93-0292-D 
geochemistry OP-803 
geophysical surveys B 1926; B 2047 
Georgia OF 93-0292-D 
Great Lakes OF 94-0255 
Great Lakes region OF 93-0292-E 
Idaho 

hydrogeology OF 94-0066 
Quaternary B 2101 

Illinois OF 93-0292-E 
Indiana OF 93-0292-E 
Japan 

earthquakes OF 93-0542 
seismology OF 93-0542 

Kentucky OF 93-0292-D 
Louisiana OF 93-0292-F 
Maine OF 93-0292-A 
Maryland OF 93-0292-C 
Massachusetts OF 93-0292-A 
Michigan OF 93-0292-E 
Minnesota OF 93-0292-E 

Mississippi OF 93-0292-D 
Mississippi Valley 

MF-2264-A 
earthquakes OF 93-0680 
faults MF-2264-D 
geomorphology MF-2264-E 
geophysical surveys OF 94-0131; MF-2264-

C 
structural geology MF-2264-B 

Missouri OF 94-0179-0 
Nevada 

OF 93-0690; OP-692 
earthquakes OF 93-0555 
faults OF 94-0049 
ground water WRI 92-4016 

New England OF 93-0292-A; OP-1735 
New Hampshire OF 93-0292-A 
New Jersey OF 93-0292-B 
New Mexico OF 93-0292-F 
New York OF 93-0292-B 
North Carolina OF 93-0292-D 
Ohio 

OF 93-0292-E; OF 94-0179-Q 
geomorphology OF 93-0539 
hydrology WRI 93-4018 

Oklahoma OF 93-0292-F 
Oregon 

earthquakes EV 
seismology OF 94-0226-B 

Pacific Coast OF 94-0154 
Pacific region YR 
Pennsylvania OF 93-0292-C 
Puerto Rico 

earthquakes B 2089 
non-metal deposits MF-2235 

Rhode Island OF 93-0292-A 
South Carolina OF 93-0292-D; OF 94-0179-Q 
stratigraphy OP-12 
structural geology OP-1949; OP-1976 
Sweden OF 94-0001 
Tennessee 

OF 93-0292-D; OF 94-0179-L; OF 94-
0179-M; OF 94-0179-N; OF 94-0179-S 
fluvial features OP-819 
hydrogeology WRI 92-4178 
hydrology WRI 89-4149 
seismology OP-699 

Texas OF 93-0292-F 
Vermont OF 93-0292-A 
Virginia 

OF 93-0292-C 
geochemistry OP-104 

Washington 
OF 94-0179-E 

fluvial features OP-819 
seismology OF 94-0226-B 

West Virginia OF 93-0292-C 
Wisconsin OF 93-0292-E 
Wyoming, deformation OP-831 

geologic hazards maps 
Alaska WRI 93-4078 
California, engineering geology P 1551-A 
Montana OF 94-0198 
Oregon, earthquakes OP-1768 
Washington, earthquakes OP-17 68 

Geologic Information Visualization OP-993; 
OP-2057 

geologic maps 
DDS-0011; 1-2294; 1-2310; 1-2327; 1-2328; 1-

2351; 1-2357; 1-2388; 1-2391; 1-1420 (NK.-14); 
OP-1050; OP-1872; OP-1883 
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Alaska 
GQ-1728; MF-2219-A; I-2204 

geologic hazards WRI 93-4078 
metal ores B 2020; B 2082 

Appalachians OF 94-0420; OP-1243 
Arizona 

OF 93-0565; OF 93-0566; OF 93-0587; 
OF 93-0588; OF 93-0590-A; OF 93-0682; 
OF 93-0717; OF 94-0153; OF 94-0243; 
OF 94-0244; OF 94-0449; GQ-1696; GQ-
1708; GQ-1709; GQ-1711; GQ-1718; GQ-
1719; GQ-1720; GQ-1733; GQ-1735; 
GQ-1743; I-2138; 1-2205; 1-2296 
hydrogeology WRI 93-4212 

Atlantic Coastal Plain OP-1243 
C'.alifomia 

OF 93-0544; OF 93-0568; OF 93-0703; 
OF 94-0128; OF 94-0132; OF 94-0173; 
OF 94-0266; GQ-1723; GQ-1751; 1-2305; 
I-2371; I-2390; OP-145; OP-1637; OP-1805 
hydrogeology WRI 93-4043 

Canada I-2358-A 
Colorado 

OF 93-0699; OF 93-0700; GQ-1749; I-
2370; 1-2400 
gold ores OF 93-0677 

Delaware, hydrogeology WRI 93-4055 
Georgia, ground water WRI 93-4161 
Great Plains 1-2298 
Idaho GQ-1742; GQ-1753; MF-2272; 1-1632; 

1-2330; I-2395; OP-228 
Kentucky, ground water WRI 93-4077 
Maine I-2360 
Michigan I-1420 (NM-16) 
Missouri OF 94-0419; OF 94-0421 
Montana B 2045; OF 88-0616; OF 88-0622; 

OF 88-0623; OF 88-0628; OF 88-0629; 
OF 88-0630; OF 88-0631; OF 88-0632; 
OF 88-0636; GQ-1725; GQ-1738; GQ-
1753; MF-2259; I-2433-A; I-2434 

Nevada 
OF 92-0398; OF 94-0436; GQ-1710; GQ-

1731; GQ-1745; GQ-1746; GQ-1752; GQ-
1754; MF-2260; I-2282; I-2409; OP-1680 
hydrogeology WRI 93-4043; OF 93-0463 

New Jersey GQ-1717; GQ-1741 
New Mexico 

GQ-1736; GQ-1737; GQ-1749; GQ-1750 
ground water WRI 94-4011 
hydrogeology WRI 93-4107 

Oklahomal-1420 (NI-14) 
Ontario 1-1420 (NM-16) 
Oregon 

OF 93-0703; OF 94-0021; GQ-J744; MF-
2256; MF-2267; OP-145; OP-228 
hydrogeology P 1044-L 

Pacific Coast, oceanography OF 94-0134 
Pennsylvania 

GQ-1727 
hydrogeology WRI 93-4055 

Russian Federation OF 92-0020-H 
South Carolina OF 94-0181 
Texas I-1420 (NI-14) 
United States 1-2358-A 
Utah 

OF94-0010; 1-2361; 1-2427 
environmental geology WRI 91-4111 
stratigraphy B 1787-11 

Uzbekistan 1-2386 
Venezuela B 2062; MF-2240; MF-2241; MF-

2243; MF-2244; MF-2245 
Vennont 1-2307 

Virginia OF 93-0614: GQ-1732; GQ-1739; 
MF-2229; 1-2370 

Washington 
OF 92-0563; OF 93-0391; OF 93-0709; 

OF93-0715; GQ-1680;GQ-1682; GQ-1726 
geochemistry B 1846 

West Virginia OF 93-0009 
Wyoming 

OF 94-0191; OF 94-0204; OF 94-0425; 1-
2433-A 
economic geology OP-437 

hydrogeology WRI 93-4021; WRI 93-4141; 
WRI93-4183 

geologic thermometry see also C-13/C-12; geo
logic barometry; S-34/S-32. 
Alaska 

metamorphic rocks OP-1983 

petrology B 2074 
Arkansas, metal ores OP-683 
California, geochemistry OP-169; OP-1216 
China 

geophysical surveys OP-448 

metal ores OP-160 
Colorado, fluid inclusions OP-2040 
geochemistry OP-249 
Italy, Paleozoic OF 94-0190 
Kansas, petroleum OP-1721 
Missouri, metal ores OP-683 
Nevada, fluid inclusions OP-1841 
New Mexico, metal ores C 1103-A 
Poland, metal ores OP-1338 
Saudi Arabia, tungsten ores OP-429 
Utah, fluid inclusions OP-2040 
Wyoming, petrology OP-1518 

geological barometry see geologic barometry 

Geological Long-Range Inclined ASDIC see 
GLORIA 

geological microbiology see geomicrobiology 

geological oceanography see marine geology 

GeoMedia2 
environmental geology OF 94-0001 

geomicrobiology 
energy sources P 1570 

geomorphic geology see geomorphology 

geomorphologic controls 
Colorado Plateau, uranium ores P 1548 
Tennessee, fluvial features OP-819 
Washington, fluvial features OP-819 

geomorphologic effects 
C'.alifomia, fluvial features P 1551-E 
Mississippi, engineering geology WRI 94-4000 
neotectonics OP-1779 
Tennessee, fluvial features OP-819 
Washington, fluvial features OP-819 

geomorphologic maps see also surficial geology 
maps. 
P 1534; OP-1872 
Utah, geomorphology B 1842-F 
Venezuela, geomorphology B 2062 
Virginia, geomorphology MF-2262 
West Virginia, geomorphology MF-2262 
Wisconsin, changes oflevel MF-2254 
Wyoming, Quaternary OF 93-0687 

geomorphology see also cartography; changes of 
level; drainage patterns; dunes; eolian features; 
erosion; fluvial features; frost action; glacial ge
ology; impact features; lacustrine features; loess; 
mass movements; meteor craters; relief; shore 

features; solution features; valleys; volcanic fea
tures; weathering; wetlands. 
OP-1289 
California, neotectonics OP-1953 
Virginia, sedimentary petrology OP-586 

GEONAMES 
stratigraphy DDS-0006 

GEONET OF 94-0052; OF 94-0086 
geophysical logging see well-logging 
geophysical methods see also potential field; 

well-logging. 
OF 93-0353; OF 93-0560-C 
acoustical methods 

B 2047; OF 93-0542; OP-1811 
hydrogeology WRI 92-4064: WRI 93-4048 

barite deposits OF 94-0174 
chromite ores OF 94-0174 
diamonds OF 94-0174 
electrical methods 

OF93-0560-A; OF 93-0585; OP-1811 
non-metal deposits OF 94-0158 

electromagnetic methods OF 93-0560-A; 
OF 94-0196; OP-857 

gravity methods 
OF 93-0560-A; OP-158 

hydrogeology WRI 93-4095 
infrared methods 

B2047 
environmental geology OF 94-0401 
non-metal deposits OF 94-0158 

magnetic methods 
OF93-0560-A; OP-158 

non-metal deposits OF 94-0158 
metal ores OF 93-0560-D; OF 94-0174 
mineral resources OF 94-0174 
pollution OP-599 
radioactivity methods 

B 2047; OF 93-0560-A 
non-metal deposits OF 94-0158 

seismic methods 
B 2047; OF 94-0131; OP-394; OP-426; 

OP-745 
engineering geology OP-1483 
seismology OF 93-0714; OF 94-0433 
stratigraphy OP-850 

geophysical survey maps see also gravity survey 
maps. 
Colorado, structural geology B 2000-C,D 
Mississippi Valley, geophysical suiVeys MF-

2264-C 
Utah, structural geology B 2000-C,D 
Venezuela, economic geology B 2062 
Virginia, geophysical swveys OP-1212 

geophysical surveys see also acoustical suiVeys; 
electrical surveys; electromagnetic suiVeys; geo
physical methods; gravity suiVeys; heat flow; 
magnetic suiVeys; magnetotelluric suiVeys; ra
dioactivity suiVeys; remote sensing; seismic sur
veys; well-logging. 
OP-764 
Atlantic Ocean OP-658 
California 

OF94-0134 
geothennal energy OP-428 
gold ores OF 93-0680 
hydrogeology WRI 93-4043 

Iceland, geothennal energy OP-428 
Indiana, waterways WRI 93-4066 
Nevada, hydrogeology WRI 93-4043 

GeoRef 
maps OP-1 050 



Georges Bank 
ocean floors OP-1998 
pollution OP-615 
stratigraphy OP-696; OP-697 

Georges Bank basin 
heat flow OP-790 
stratigraphyOP-794; OP-1799 

Georgetown California 
soils OF 94-0188 

Georgia see also Barnwell Formation; Blue Ridge 
Mountains; Blue Ridge Province; Brevard Zone; 
Charlotte Belt; Chattahoochee River; Hayesville 
Fault; Piedmont; Savannah River. 
earthquakes B 2089 
economic geology MF-2215-B 
environmental geology OF 93-0292-D 
geochemistry 

W2373 
Brantley County Georgia W 2373 
Charlton County Georgia W 2373 

Clinch County Georgia W 2373 

Ware County Georgia W 2373 
geologic hazards OF 94-0179-R 
geomorphology 

OF 93-0381 
Brantley County Georgia W 2373 

Charlton County Georgia W 2373 
Clinch County Georgia W 2373 
Ware County Georgia W 2373 

geophysical surveys OF 94-0207; OP-1213 
gold ores MF-2215-C 
ground water 

P 1410-D; W 2414; OF 93-0478; OF 94-
0118; OP-1262 
Pike County Georgia WR193-4161 

hydrogeology 
P 1410-H; OP-1034 

Altamaha River OP-1167 
Lowndes County Georgia WR1 93-4044 

hydrology 
Gwinnett County Georgia WR1 94-4004 

Oconee County Georgia WR193-4018 
Rockdale County Georgia OP-673 

Invertebrata P 1535 
metal ores MF-2198-A; MF-2198-E 
mineral resources MF-2198-C 
non-metal deposits MF-2198-B 
nonmetal deposits MF-2215-D 
oceanography OP-1237 
pegmatite MF-2198-D 
petroleum OF 93-0596-H 
pollution 

OF 93-0292-D 
Atlanta Georgia OF 94-0099 

Quaternary B 2069; OP-685 
stratigraphy MF-2251 
waterways, Altamaha River OP-479 

Georgian Republic see also Caucasus; Greater 
Caucasus. 
natural gas OF 93-0316 

GEOS 
California 

earthquakes OP-373; OP-422 
seismology OP-372 

Geostationary Meteorological SateiUte 
geophysical surveys B 2047 

geosynclines see miogeosynclines 

geotectonics see tectonics 

geothennal energy see also fumaroles; geother
mal fields; hot dry rocks; bot springs; thermal 
waters. 
B 1926 
California 

magmas OP-74 
seismologyOP-1427; OP-1506 

Colorado OF 93-0680 
geochemistry OP-249 
Hawaii 

OP-175 
hydrogeology WR1 94-4028 

Iceland, seismology OP-1506 
Oregon OP-1016 

geothennal fields see also Salton Sea geothermal 
field; The Geysers. 
geochemistry OP-722 

geothennal gradient 
Alaska 

engineering geology OP-149 
sedimentary petrology OP-1383 

Black Sea, natural gas OP-472 
California, energy sources B 1995-F,G 
Canada, sedimentary petrology OP-1383 
geothermal energy OP-777 
Guatemala, energy sources OP-289 
Nevada 

geochronology OP-560 
sedimentary petrology OP-1383 

Oregon, geophysical surveys OP-614 
Rocky Mountains, sedimentary petrology OP-

1268 
Utah, energy sources OP-97 
Wyoming, natural gas OP-665 

geothermal surveys see heat flow 
geothermometry see geologic thermometry 
German Bight 

shore features OF 93-0381 
German Continental Deep Drilling Program see 

KTB 
Germany 

crystalline rocks OP-1701 
engineering geology OP-1702 
geomorphology, East Frisian Islands OF 93-

0381 
geophysical surveys, Bavaria Germany OP-702 
sedimentary petrology, Ruhr OP-1179 
shore features, Schleswig-Holstein Germany 

OF93-0381 
Gessoso-Solfifera Formation 

geochemistry OP-1548 
Getchell Mine 

gold ores C 1103-A; OF 94-0237; GP-1003-B; 
OP-931; OP-1162 

metal ores OF 93-0560-D 
geysers 

B2099 
ground waterOP-1471 
Wyoming 

geothermal energy OP-250 
hydrogeology OF 93-0384 

Geysers, The see The Geysers 
Ghana 

metal ores B 2062 
petrology OP-1967 

GHASTLI 
energy sources OP-2045 

Ghazij Formation 
Eocene MF-2263-A; MF-2263-B; MF-2263-C; 

MF-2263-D; MF-2263-E 
sedimentation OF 93-0680 
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Ghost Dance Fault 
faults OF 94-0049 
structural geology OP-1754 
waste disposal OP-839 

Giant Forest Quadrangle 
mapsGQ-1751 

Giants Range Batholith 
geochemistry OP-82 

Gibbson Creek Member 
sedimentary petrology OP-1854 

Gitford Pinchot National Forest 
geomorphology YR 

Gilbert Islands see Kiribati 
Gile Mountain Formation 

geochemistry OP-1923 
metal ores OP-1922 

Gilead Creek Sandstone 
stratigraphy B 2068 

gilsonite 
Oklahoma, geochemistry OP-231 

Glshtari Nala Pakistan 
Eocene MF-2263-C 

Givetian 
Alaska OP-77 
New York OP-1755 

gladal erosion 
Great Lakes, Quaternary OP-1899 
Massachusetts, Quaternary OP-862 
Michigan, Quaternary OF 94-0200 
Ohio, Quaternary OF 94-0200 
Pennsylvania, Quaternary OF 94-0434 

gladal extent 
Antarctica, Quaternary OP-50 
California, Quaternary OP-19'Z7 
Canada, Quaternary OP-141 
Great Lakes, Quaternary OP-1899 
Pennsylvania, Quaternary OF 94-0434 
Quaternary OP-481 
United States, Quaternary OP-141 

gladal features see also cirques; drumlins; glacial 
erosion; glacial lakes; kettles; outwash plains; 
periglacial features; valleys. 
California, ground waterOP-1286 
Massachusetts, glacial geology OF 93-0618 

gladal geology see also changes of level; glacial 
erosion; glacial extent; glacial lakes; glaciated 
terrains; glaciation; glaciers; ice movement; ice 
sheets; ice wedges; Milankovitch theory; mo
raines; periglacial features; striations; till. 
Connecticut, environmental geology OF 93-

0292-A 
illinois 

environmental geology OF 93-0292-E 
Quaternary OP-1524 

Indiana, environmental geology OF 93-0292-E 
Maine, geologic hazards OF 93-0292-A 
Massachusetts, environmental geology OF 93-

0292-A 
New Hampshire, environmental geology 

OF 93-0292-A 
New Jersey, environmental geology OF 93-

0292-B .. 
gladal lakes 

Alaska, Quaternary B 2068 
Connecticut, Quaternary OP-863 
Great Lakes, Quaternary OP-150; OP-1177 
Massachusetts, Quaternary OP-485; OP-862; 

OP-863 
New Hampshire, Quaternary OP-1691 
New Jersey,ground waterOP-1955 
Washington, Quaternary OP-1044 
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glacial land fonns see glacial features 
glacial outwash see outwash 
glacial recession see deglaciation 
glacial sedimentation see also glaciofluvial sedi-

mentation; glaciolacustrine sedimentation. 
Massachusetts OP-862 
North Carolina OP-712 
Pennsylvania, Quaternary OF 94-0434 
Utah, soils OP-1908 
Virginia OP-712 
Wyoming 

defonnation OP-831 
Quaternary OP-832 
soils OP-1909 

glaciated terrains 
Canada, Quaternary 1-1970-A 
Connecticut, environmental geology W 2381-B 
Great Lakes region, environmental geology 

OF 93-0292-E 
Illinois, waste disposal W 2398 
Indiana, ground water WRI 92-4142; OF 93-

0627 
Massachusetts, ground water WRI 91-4112 
Minnesota, environmental geology OF 93-

0292-E 
New Jersey, ground water WRI 92-4083 
Ohio, ground water WRI 92-4135; WRI 94-

4136; OF 93-0627 
Rhode Island 

ground water WRI 94-4096 
hydrology WRI 93-4046 

United States, Quaternary 1-1970-A 
Washington GQ-1682 
Wisconsin, environmental geology OF 93-

0292-E 
glaciation see also changes of level; deglaciation; 

erosion; glacial erosion; glacial extent; glacial 
features; glaciers; ice movement; ice sheets; 
Milankovitch theory. 
B2099 
Appalachians, stratigraphy OP-1791 
Chile, Quaternary OP-1253 
Egypt, Quaternary OP-1968 
North Carolina OP-712 
Sudan, Quaternary OP-1968 
Virginia OP-712 
Wyoming, soils OP-316 

Glacier Bay 
metamorphism OP-1 088 

glacier floods see jokull)laq.ps 
Glacier National Park 

Q\taternary OF 93-0510 
glacier outburst floods see jokulhlaups 

Glacier Peak Asb 
Quaternary OP-1133 

glaciers see also ablation; deglaciation; firn; ice; 
jokulhlaups; rock glaciers. 

Alaska 
GQ-1728 

geologic hazards WRI 93-4078 
hydrology OP-350; OP-902 

California, Quaternary OP-1156 
Montana, Quaternary OF 93-0510 
Washington, hydrology OF 94-0077 

glaciofluvial sedimentation 
ground waterOP-331 
hydrogeologyOP-1388 

glaciolacustrine sedimentation 
Michigan, Quaternary OF 94-0200 
Ohio 

geomorphology OF 94-0200 

Quaternary OF 94-0200 
glaciology see glacial geology 
glass, volcanic see volcanic glass 
glasses see also obsidian; tektites; volcanic glass. 

New Mexico, geochemistry OP-2023 
Utah 

geochemistry OF 94-0242 
molybdenum ores OP-513 

glassy feldspar see sanidine 
glauconite 

Alaska, geochemistry OP-1707 
glauconitic sandstone see greensand 
glaucophane 

Venezuela OP-596 
Glen Canyon Dam 

geomorphology OP-1662 
Glenns Ferry Formation OF 94-0023 
GUckField 

energy sources OP-1739 
gliding (tectonics) see gravity sliding 
global change 

environmental geology OF 93-0647; OP-504 
Global Positioning System 

Alaska, seismology OP-487 
Arctic Ocean, oceanography OF 93-0389 
California 

earthquakes OP-379 
geophysical surveys OP-1137 
seismology OP-256 
structural geology OP-1459 

engineering geology OP-480 
geophysical surveys B 2047; OP-616 
Hawaii 

geophysical surveys B 2092 
structural geology OP-1890 

Massachusetts, engineering geology OP-659 
Mexico, seismology OP-1866 
Mississippi Valley, geophysical surveys 

P 1538-F-G 
structural geology OP-1949 

Global Telemetered Seismograph Network 
seismicity OP-1559 

Global Volcanism Network 
geologic hazards B 2047 

global warming see also greenhouse effect. 
Alaska 

ecology C 1075 
enviromnenW geology OP-1566 
Quaternary OP-1134 

C.anada, en'~>ironmental geology OP-J566 
environmental geology OF 93-0647 

Globe Arizona 
geochemistry OP-341 
pollution OP-861 
stratigraphy C 1103-A 

globe construction 
plate tectonics OF 93-0380-A; OF 93-0380-B 

Globigerinacea see Hedberg ella 
Globodendrina monUe 

ichnofossils OP-682 
GLORIA 

Atlantic Ocean, oceanography OP-644 
California 

oceanography OP-188 
structural geology OP-229 

Canary Islands, oceanography OP-543 
Gulf of Mexico, sedimentation OP-1994 
New England, oceanography OP-644 
North Carolina, ocean floors OF 94-0409; OP-

1873 

Nova Scotia, ocean floors OP-143 
Pacific Ocean 

ocean floors OP-1210; OP-1850 
oceanography OP-592 
plate tectonics OP-1703 
tectonophysics OP-806; OP-1704 

Sahara, oceanography OP-543 
Glorieta Sandstone 

ground water WRI 94-4033 
glossaries 

OF92-0162 
Arizona OF 93-0617 
energy sources C 1115 
environmental geology OF 93-0292-A; OF 93-

0292-B; OF 93-0292-C; OF 93-0292-D; 
OF 93-0292-E; OF 93-0292-F 

geologic hazards B 2047 
geomorphology OP-165 
Georgia, geochemistry W 2373 
Gulf Coastal Plain, petroleum OF 93-0705 
hydrogeology WRI 93-4084 
hydrology OF 92-0499 
ichnofossils DDS-0023 
Nevada, hydrogeology OF 93-0463 
Utah, engineering geology P 1514 

glowing avalanche see ash flows 

Glyphidocythere 
InvertebrataOP-18 

gneisses see also augen gneiss; granite gneiss; 
orthogneiss; paragneiss. 
OP-2053 
Alabama, structural geology OP-1952 
Alaska, geochronology OF 93-0545 
Arizona, structural geology OP-1986 
California 

OP-1021; OP-1022; OP-1637 
structural geology OP-1986 

Georgia, structural geology OP-1952 
Gennany,geophysical surveys OP-702 
Kenya OP-588 
Massachusetts, tectonics OP-1413 
Montana 

OP-1709 
defonnation OP-1562 

New York, stratigraphy OP-43 
Vennont, engineering geology B 2075 
Washington, structural geology OP-251 
Wyom.in~, 4dQillJ~on OP-l562 

GNfJLEl 
$tr.uigraphy DDS-0006 

Goat ft.oe~ fatJJt ~oDe 
stroctur.al geology OP-§~4 , 

goethite 
PaWi~ 0~. ocean floors OP-340 
sedimentary pstrplogy OP-1946 

Gogebic Range 
structural geology OP-1538 

Golconda Fault 
gold ores OP-522 
Strnctural geology OP-lZJ9 

gold 
Alaska OP-940 
Appalachians MF-2215-C 
Arizona, geochemistry C 1103-A 
Chile, metal ores C 1103-A 
China 

OP-940 
metal ores OP-609; OP-1186 

metal ores C 11 03-A 
Nevada OF 94-0135; OP-2 
pollution OF 93-0679 



United States, metal ores C 1103-A 

Gold Circle mining district 
gold ores OP-930 

Gold Coast see Ghana 
Gold Hill mining district 

metal ores OP-639 

Gold Mountain 
faults OP-1736; OP-1737 

gold ores 
B 2062; OF 94-0250; OP-988; OP-1111; OP-

1328 
Alaska 

B 2020; B 2068; C 1102; C 1103-A; 
C 1106; OF 93-0275; OP-291; OP-940; OP-
1305; OP-1676; OP-1787 
petrology OP-579 

Alps OP-1921 
Andes C 1103-A; OP-217; OP-899 
Appalachians MF-2198-A; MF-2215-C 
Arctic region OP-1921 
Arizona C 11 03-A; C 1103-B 
Australasia OP-551 
Basin and Range ProvinceOP-770; OP-1584 
Bolivia C 1103-A; OP-1205 
Brazil C 1103-A 
British Columbia OF 93-0275 
California 

OF 93-0296; OF 93-0552; OF 93-0680; 
OP-666; OP-791; OP-901; OP-1129; OP-
1273; OP-1303 
environmental geology C 1103-A 

Chile C 1103-A; OP-598 
CbinaOP-940; OP-1343 
Colorado C 1097; OF 93-0677; OP-1298; OP-

1299; OP-1520; OP-1787 
Fiji OP-767; OP-1861 
GhanaB 2062 
Great Basin OP-1584 
Greenland OP-1315 
Idaho P 1439; OP-181; OP-769; OP-1180; OP-

1259 
lndonesiaOP-1787 
Italy, metasomatism OP-974 
Japan OP-812 
Minnesota OP-456 
Montana OF 93-0680; OP-10; OP-214 
Nevada B 2077; C 1103-A~ OF 93-0560-D; 

OF 94-0135; OF 94-0237; GP-1003-B; OP-
2; OP-3; OP-73; OP-522; OP-531; OP-639; 
OP-694; OP-767; OP-791; OP-923; OP-
930;0P-931; OP-1115;0P-1162;0P-1196; 
OP-1457; OP-2028 

New Mexico 
C 1103-A; OP-1507; OP-1818 

petrology OP-990 
Nicaragua C 1103-A 
Oregon P 1439; OP-32; OP-767; OP-769; OP-

771; OP-772; OP-917; OP-1288; OP-1861 
Pacific Ocean OP-1309 
Papua New Guinea OP-767 
Peru C 1103-A; OP-1787 
Queensland Australia OP-327 
South Africa B 2062 
South C'.arolinaOP-19; OP-142; OP-1315 
Spain OP-767; OP-768; OP-1207 
Thailand OP-825 
United Kingdom OP-1315 
United States C 1103-A 
Utah OP-639; OP-640; OP-641; OP-852; OP-

1204 
Venezuela B 2062; C 1103-A 
Washington OF 94-0002-A; OF 94-0002-B 
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Yukon Territory OP-1343 
Gold Quarry Deposit 

gold ores OP-2 
gold-iridium cells 

geophysics OP-752 
Golden Colorado 

earthquakes EV 
geochemistry OP-349 

Goldfield Nevada 
mineral resources· B 1926 

Gondwana see also Laurasia. 
Alabama, Jurassic OP-1358 
Aatarctica, tectonics OP-884 
Colorado, sedimentary petrology OP-1468 
Florida, tectonophysics OP-603 
Mexico, crystalline rocks OP-1123 
natural gas OP-912 
Utah, sedimentary petrology OP-1468 

Goochland Terrane 
faults OP-1448 
geophysical surveys OP-1212 
structural geology OP-1356 

Goodnews Bay Quadrangle 
geomotphology OF 93-0702-A; OF 93-0702-B 

Goodrich Quartzite 
stratigraphy B 1904-R 

Goose Creek basin 
Miocene OP-1100 

Goose Egg Spring 
hydrogeology OF 93-0476 

GOPHER 
earthquakes OF 93-0542 

Gorda Rise 
metal ores OP-978; OP-1550 
ocean floors OP-1850 
tectonophysics OF 93-0706 

Goshute Indian Reservation 
metal ores OP-639 
mineral resources C 1103-A; OP-534 

Goshute Range 
foldsOP-1913 

gotbite see goethite 
Gotlandian see Silurian 
gouge 

California, earthquakes OP-922 
earthquakes OP-1602 
famts OP-l60l 
geophysics OP-589 

government agencies see also survey organiza
tions. 
OF94-005Z 
Appala.obians, pollution OF 93-0292,.-C 
Atlantic Coastal Plain, pollution OF 93-0292-C 
California, geophysical surveys OF 94-0202 
Canada, geologic hazards B 2047 
environmental geology OF 93-0292-A; OF 93-

0292-B; OF 93-0292-C; OF 93-0292-D; 
OF 93-0292-F 

geochemistry OF 93-0692 
geologic hazards OF 93-0292-C; OF 93-0333 
Great Lakes region, environmental geology 

OF 93-0292-E 
hydrogeology WRI 93-4018 
hydrology WRI 93-4018 
Indiana, pollution OF 93-0133 
Missouri, hydrology WRI 93-4018 
natural gas P 1570 
New England 

environmental geology OF 93-0292-A 
pollution OF 93-0292-A 

New Jersey 

environmental geology OF 93-0292-B 
pollution OF 93-0292-B 

New York 
environmental geology OF 93-0292-B 
pollution OF 93-0292-B 

NOAA 
geophysical surveys B 2047 
hydrology WRI 93-4018 

pollution OF 93-0292-D; OF 93-0292-F 
U. S. Bureau of Mines 

helium gas P 1570 
hydrogeology WRI 93-4018 
New Mexico C 1103-A 
pollution P 1570 

Washington, waste disposal OF 94-0146 
waste disposal OF 94-0052 

Government Canyon Granodiorite 
structural geology OP-1229 

GPS tracking see Global Positioning System 
grabens see also half grabens; horsts. 

OP-135; OP-1215; OP-1609 
Arkansas, seismicity OP-1423 
Atlantic Ocean, stratigraphy OP-794 
.China, VertebrataOP-1831 
Fiji, gold ores OP-1861 
Great Lakes, tectonophysics OP-518 
lllinois, structural geology OP-326 
Israel, structural geology OP-885 
Jordan, structural geology OP-885 
Kentucky, seismicity OP-1423 
Midwest, plate tectonics OP-123 
Mississippi Valley 

faults MF-2264-D 
geophysical surveys OF 94-0131 

Missouri, structural geology OP-326 
Nevada 

faults OP-981 
ground waterOP-257 

New England, stratigraphy OP-794 
New Mexico, metal ores OP-1818 
North SeaOP-162 
Oceania, petrology OP-538 
Oregon, gold ores OP-1288; OP-1861 
Pacific Ocean, petrology OP-538 
petroleum OF 94-0211 
Russian Federation, structural geology OP-985; 

OP-1541; OP-2022 
Utah, .structural geology OP-1631 
Wasb.ington, stmcmral geology OP-251 

graded hedding 
ColoradoOP-1750 
Florida, Pliocene OP-1141 
Mexico, stratigraphy OF 93-0680 
Utah OP-1990 

Gradyb Denmark 
geomorphology OF 93-0381 

Graham Ferry Formation 
ground water OF 93-0479; OF 94-0125 

grahamite 
Oklahoma, geochemistry OP-231 

grainstone 
Alaska, Carboniferous OP-1561 
Florida OP-156 
Idaho, stratigraphy B 2088 
Indiana OP-382 
Utah, stratigraphy B 2088 

gramenite see nontronite 
Grand Calumet River 

hydrogeology WRI 92-4115 
Grand Canyon 

geochemistry OP-947 
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geologic hazards OP-568 
geomorphology OF 93-0517; OF 93-0553; OP-

1049; OP-1662; OP-2021 
hydrogeologyOP-795; OP-1349 
hydrology WRI 93-4034; OF 93-0174 
Quaternary OP-643 
stratigraphy OP-235 

Grand Canyon Supergroup 
tectonics OP-1271 

Grand Coulee Dam 
geochemistry B 1846 

Grand Junction Colorado 
stratigraphy OP-1555 

Grand River 
ground waterOP-1341 

Grand Teton National Park 
guidebook B 2099 

GrandVaUey 
hydrogeology OF 94-0110 

Grand Wash Trough 
Tertiary B 2053 

Grande River see Rio Grande 
Grande Ronde Basalt 

Columbia Plateau, ground water P 1413-B 
Grandstand Quadrangle 

maps OF 93-0588 
GranerosSbaleOP-1219; OP-1516 
granite see granites 
granite gneiss 

Venezuela, kaolin deposits B 2062 
Granite Mountains 

deformation OP-1771 
sedimentary petrology OP-1446; OP-1835 

granites see also felsite; granodiorites; leucogran
ite; monzogranite; pegmatite; quartz monzonite. 
Alaska 

OP-1372; OP-1544 
geochronology OF 93-0545 

Arizona 
geochemistry OP-1102 
structural geology OP-1986 

Basin and Range Province, geochemistry OP-
2058 

California 
OF 94-0148; OP-1073; OP-1638 
Cretaceous OP-1657 
earthquakes OP-1072; OP-1932 
geochemistry OP-11 02 
geochronology OP-1537 
ground water OF 94-0134 
Proterozoic OP-1122 
structural geology OP-454; OP-1986 

China, engineering geology OP-546 
Florida, tectonophysics OP-603 
geophysics OP-445; OP-589; OP-1687 
Georgia 

OP-1421 
structural geology OP-524 

Ghana OP-1967 
Great Basin, geochemistry OP-2058 
ground waterOP-1761 
Italy, Paleozoic OF 94-0190 
Maine 1-2360 
Mexico, mineral resources C 1103-A 
Nevada OF 94-0148 
New Hampshire, ground water OP-2051 
Oregon OP-1489 
Queensland Australia, gold ores OP-327 
Saudi Arabia, tungsten ores OP-429 
South Carolina, structural geology OP-524 
structural geology OP-1 057 

Sweden 
energy sources P 1570 
ground water OP-2009 

Washington 
GQ-1682 

geochemistry B 1846 
Wisconsin B 1904-J 
Wyoming, structural geology OP-1560 

granitic gneiss see granite gneiss 
granodiorites 

Arizona, faults OP-65 
California 

OP-1236; OP-1505; OP-1701 
engineering geology OP-1702 
faults OP-65 

Colorado, structural geology OP-1820 
Germany 

OP-1701 
engineering geology OP-1702 

Nevada, metal ores OP-1196 
New York, stratigraphy OP-43 
Russian Federation 

OP-1701 
engineering geology OP-1702 

Grant Range 
geophysical surveys OP-1355 
metasomatism OP-1 093 
structural geology OP-1611 

Grants mining district 
uranium ores C 1103-A; OP-908 

Grants New Mexico 
uranium ores OP-1989 

granulite fades 
Alaska, gold ores OP-1305 
Arizona, metal ores C 11 03-A 
California, metal ores C 1103-A 
Kenya, petrology OP-588 
metamorphism OP-1599 
Mexico, crystalline rocks OP-1123 
Ontario, Precambrian OP-669 

graphite furnace methods 
geochemistry OF 93-0416; OF 93-0449 

graptolites 
Nevada, stratigraphy OP-1272 

GRASS 
hydrology WRI 93-4018 

Grass Creek Mine 
sedimentary petrology OP-743 

grauwacke see graywacke 
Gravberg Well 

energy sources P 1570 
gravel 

Alaska, Pliocene OF 94-0023 
Arizona 

hydrology WRI 93-4034 
lavaOP-1264 
stratigraphy B 2053 

Brazil, oxides OP-245 
California 

hydrogeology OP-8 
stratigraphy B 2053 
structural geology OP-604 

Great Lakes, geomorphology OP-1300 
Illinois, Quaternary OP-1208 
Indiana, ground waterOP-1287 
Massachusetts 

OP-1998 
pollution OP-887 

Minnesota, ground water OP-2044 
New Jersey 

OP-1996 

environmental geology OP-11 05 
ground water OP-1955 

New York, environmental geology OP-11 05 
Nova Scotia, changes of level OF 93-0381 
Ohio, Quaternary OP-1956 
Saudi Arabia, Quaternary OP-1361 
United Arab Emirates, Quaternary OP-1361 
Yukon Territory, Pliocene OF 94-0023 

gravel deposits see also aggregate. 
California OF 93-0552 
Gulf of Mexico OP-957 
New Mexico C 1103-A 
Puerto Rico MF-2235 

gravimeters 
rock mechanics OP-409 

Gravina Terrane 
metal ores B 2082 

gravitational differentiation see crystal fraction-
ation 

gravitational sliding see gravity sliding 
gravity anomalies see Bouguer anomalies 
gravity faults see normal faults 
gravity field 

geophysical surveys OP-158 
Nevada, hydrogeology WRI 93-4095 

gravity gliding see gravity sliding 
gravity meters see gravimeters 
gravity methods 

OF 93-0560-A; OP-158 
hydrogeology WRI 93-4095 

gravity sliding 
geophysics OP-445 
Utah 

structural analysis OF 93-0680 
structural geology OP-532 

gravity survey maps 
California, geophysical surveys OF 92-0702; 

OF 93-0246; OF 93-0247; GP-1 006 
Canada, geophysical surveys GP-1 005 
Colorado, geophysical surveys GP-1 009 
geophysical surveys B 1917 -R 
Idaho, geophysical surveys 1-1803-1 
Israel, geophysical surveys GP-1008 
Jordan, geophysical surveys GP-1008 
Montana, geophysical surveys 1-1803-1; 1-

2050-1 
United States, geophysical surveys GP-1 005 
Venezuela ' 

economic geology B 2062 
geophysical surveys OF 94-0165 

Wyoming, economic geology OP-437 
gravity surveys see also gravity methods. 

Alaska OP-367 
geophysical surveys OF 94-0014-A; OF 94-

0014-B 
petrology OP-1698 

Atlantic Coastal Plain, tectonophysics OP-385 
Basin and Range Province, tectonics OP-1014 
California 

OP-1525; OP-2017 
faul~ OP-1475 
geophysical surveys OF 94-0006-A; OF 94-

0006-B 
sedimentary petrology OP-393 
structural geology OF 94-0236 
tectonics OP-1055; OP-1351 

Colorado Plateau, tectonophysics OP-1766 
Great Basin, tectonics OP-1014 
Israel, structural geology OP-885 
Jordan, structural geology OP-885 
Kuwait, structural geology OP-1 077 



Montana 
deformation OP-1562 
geophysical swveys OF 93-0680 

Nevada 
environmental geology OP-692 
geophysical swveys OF 92-0431-A; OF 92-

0431-B; OF 94-0006-A; OF 94-0006-B 
ground water OP-257 
hydrogeology OP-1699 
metal ores OP-73 
structural geology OP-1056; OP-1340; OP-

1754 
tectonics OP-1344 
tectonophysics OP-1865 
waste disposal OP-484; OP-647 

New Mexico 
metal ores C 1103-A 
mineral resources C 1103-A 

Oregon, structural geology OP-1340 
Pacific Ocean 

ocean floors OP-360 
oceanography OP-592 

South Australia, stratigraphy OP-1785 
Spain, gold ores OP-1207 
Utah 

geophysical swveys OF 92-0431-A; OF 92-
0431-B 

tectonics OP-1344 
Venezuela, economic geology B 2062 
Wyoming 

deformation OP-1562 
geophysical swveys OP-468 
tectonics OP-1563 

Grays Point Missouri 
structural geology OF 93-0680; OP-1231 

graywacke 
Alaska, metal ores OP-1041 

Great Appalachian Valley 
ground waterOP-16(J7 
Ordovician OP-1973 

Great Bahama Bank 
NeogeneOP-1260 
stratigraphy OP-496; OP-1526 

Great Basin 
areal geology B 2053; OF 94-0193; OP-1099 
earthquakes OF 93-0555 
energy sources C 1125 
faults OP-1802; OP-1977 
geochemistry C 1103-A; OP-2058 
geochronology OP-561 
gold ores C 1103-A; OP-32; OP-522; OP-531; 

OP-640; OP-641; OP-694; OP-769; OP-
771; OP-772; OP-791; OP-852; OP-917; 
OP-930; OP-931 

ground water P 1409-H; OF 93-0170; OF 93-
0420; OF 94-0039 

guidebook OF 94-0193 
hydrogeology OP-632 
hydrology OF 93-0419 
Jurassic C 1103-B 
mapsOP-105 
metal ores C 1103-A; OP-73; OP-639; OP-1584 
orogeny OP-2030 
petroleum OP-889 
petrologyC 1103-A; OP-789; OP-1671 
Quaternary OP-157; OP-369; OP-915; OP-

1450 
seismology OF 93-0369; OF 93-0542 
stratigraphyOP-1250; OP-1997 
structural geology OP-120; OP-320; OP-575; 

OP-991; OP-1240; OP-1463; OP-1673; OP-
1743 
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tectonics OP-576; OP-858; OP-1014; OP-1344 
tectonophysics OP-1149; OP-1865 
waste disposal OP-1195 

Great Britain see also England; Wales. 
energy sources, Bristol Channel OP-146 
non-metal deposits OP-1315 

Great Divide Basin 
sedimentary petrology OP-1446; OP-1835 

Great Lakes 
changes of level 

Lake Erie OP-1363 
Lake Michigan MF-2254 

engineering geology, Lake Michigan WRI 94-
4112 

environmental geology, Lake Erie OF 94-0200 
geochemistry OP-277 
geologic hazards, Lake Michigan OF 94-0255 
geomorphology 

Lake Erie OF 93-0539; OF 94-0200; OF 93-
0381 

Lake Michigan OF 93-0381; OP-34; OP-
1300 

ground water 
Lake Erie OP-1107; OP-1341 
Lake Huron OP-1341 
Lake Michigan WRI 92-4142; OP-1341 

hydrogeology, Lake Michigan WRI 92-4115; 
OP-1306 

hydrology, Lake Erie OP-1018 
maps, Lake Superior I-1420 (NM-16) 
orogeny 

Lake Erie OP-247 
Lake Ontario OP-247 

pollution, Lake Michigan OF 93-0132 
Quaternary 

Lake Erie OF 94-0200; OP-141; OP-1314; 
OP-1899 

Lake Michigan OP-150; OP-1177 
Lake Ontario OP-141 
Lake Superior OP-1577 

structural geology, Lake Ontario OP-248 
tectonophysics, Lake Superior OP-518 

Great Lakes region see also illinois; Indiana; 
Lake Superior region; Michigan; Minnesota; 
New York; Ohio; Ontario; Pennsylvania; Wis
consin. 
hydrogeology WRI 92-4003; WRI 92-4115; 

OF93-0370 
hydrology WRI 91-4107; WRI 93-4018 

Great Neck New York 
ground water OP-1960 

Great Plains see also Colorado; High Plains Aqui
fer; Kansas; Madison Aquifer; Montana; Ne
braska; New Mexico; North Dakota; Oklahoma; 
Platte River basin; South Dakota; Texas; Wyo
ming. 
environmental geology I -2468 
geochemistry OP-803 
geologic hazards WRI 93-4155; OF 94-0195 
ground waterOP-1024 
natural gas P 1570; OP-838 
pollution OF 94-0100 
Quaternary OP-523 
soils W2389 

Great Rift volcanic rift zone 
maps 1-1632 

Great Sand Dunes National Monument 
sedimentary petrology OP-793 

Great Smoky Mountains 
geologic hazards OF 94-0179-Q; OF 94-0179-

R 

Great Valley Sequence 
OF 93-0344; OP-1829 
geochemistry OP..:169 
plate tectonics OP-398 
sedimentary petrology B 1995-D,E 

Great WaD of China 
soil mechanics OP-934 

Greater Antilles see also Cuba; Hispaniola; Ja
maica; Puerto Rico. 
Quaternary, Hispaniola OP-1970 
tectonophysics, Hispaniola OP-1171 

Greater Caucasus 
seismology OP-1648 

GreatervUie mining district 
gold ores C 1103-B 

Greeley Colorado 
Quaternary OP-1627 

Greeley Quadrangle 
geophysical sutveys OF 94-0164 

Green Bay 
changes of level MF-2254 
pollution OF 93-0132 

Green Mountains 
geochronology OP-1569 
petrology OP-1002 
structural geology OP-1816 

Green River basin 
energy sources P 1570 
natural gas OP-1150 
Paleocene OP-453 

Green River Formation 
OP-1997 
energy sources OP-97; OP-1256 
geochemistry OP-910 
VertebrataOP-364 

Green Valley Fault 
faults OP-1438 

Greenbushes Deposit 
metal ores OP-551 

Greenhorn Limestone see also Bridge Creek 
Limestone Member. 
OP-210; OP-1219; OP-1516 

greenhouse effect 
hydrogeology W 2422 
pollution P 1570 

Greenland 
geochemistry OP-351 
metal ores OP-1921 
non-metal deposits OP-1315 
Quaternary OP-675 
stratigraphy OP-299 

greensand 
Atlantic Coastal P~in. Paleocene OP-284 

greenschist 
AlaskaOP-1429 
California OP-1705 
Washington OP-1312 

greenschist facies 
Alaska, structural geology OP-139 
Arizona 

Cretaceous OP-900 
structural geology OP-1229 

Arkansas, energy sources OP-1453 
California 

Cretaceous OP-900 
metamorphic rocks OP-895 

Colorado, sedimentary petrology OP-17 50 
Oklahoma, energy sources OP-1453 
Virginia, structural geology OP-225 



270 greenstone • Gubik Formation 

greenstone 
Alaska, geochemistry B 2068 
California, metal ores OP-1273 
Canada, stratigraphy OP-577 
United States, stratigraphy OP-5n 

greenstone belts 
Ghana, petrology OP-1967 
Michigan, structural geology B 1904-0 

Greenvale Cove Formation 
stratigraphy OP-1376 

Greenville Quadrangle 
economic geology MF-2215-B 
gold ores MF-2215-C 
metal ores MF-2198-A; MF-2198-E 
mineral resources MF-2198-C 
non-metal deposits MF-2198-B 
nonmetal deposits MF-2215-D 
pegmatite MF-2198-D 
structural geology OP-617 

greigite 
Alaska 

sedimentary petrology OP-1825 
stratigraphyOP-732 

greisen 
Brazil, tin ores B 2062 
Saudi Arabia 

metal ores OP-1508 
tungsten ores OP-429 

Venezuela, metal ores B 2062 
Grenville Orogeny see Grenvillian Orogeny 
Grenville Province see also Central Gneiss Belt; 

Central Metasedimentary Belt. 
geochemistry OP-801 

Grenvillian Orogeny 
Canadian Shield 

orogeny OP-247 
structural geology OP-248 

Georgia, structural geology OP-617; OP-618 
Great Lakes 

orogeny OP-247 
structural geology OP-248 

Idaho, tectonics OP-1271 
Midwest, plate tectonics OP-123 
Montana, tectonics OP-1271 
North Carolina 

areal geology OP-712 
structural geology OP-1556 

South C.arolina, structural geology OP-618 
Virginia 

areal geology OP-712 
structural geology OP-1113 

greywacke see graywacke 
Griffiths, John C. OP-190; OP-191 
grossular 

geophysics OF 94-0223 
ground ice OP-1146 
ground motion see also strong motion; swface 

waves. 
California 

earthquakes OF 94-0234; OP-252; OP-
1194; OP-1694; OP-1978 

engineering geology OF 93-0383 
environmental geology P 1553-A 
explosions OP-1 066 
geologic hazards OP-939 
ground water OP-1845 
hydrogeology OP-446 
seismic sources OP-362 
seismicity OP-22 
seismology OF 94-0127; OP-282; OP-372; 

OP-807; OP-927; OP-1708 

structural geology OP-1 036 
earthquakes OP-1843 
geologic hazards YR 
Georgian Republic, earthquakes OP-403 
Hawaii, geologic hazards OF 94-0216 
Nevada, seismology OP-11 01 
South Mrica, seismic sources OP-559 

ground probing radar see ground-penetrating radar 
ground water see also alluvium aquifers; aqui

fers; artesian waters; artificial recharge; confined 
aquifers; connate waters; creosote; hot springs; 
hydraulics; hydrologic cycle; hydrology; hydro
thennal alteration; infiltration; leaky aquifers; 
liquid waste; lysimeters; NA WDEX; recharge; 
salt water; salt-waterintrusion; shallow aquifers; 
springs; thennal waters; tracers; waste disposal; 
W A TEQF; water resources. 
W 1988; C 1104; WRI 94-4045; OF 93-0434; 

OF 93-0481; OF 93-0485; OF 94-0086; OF 94-
0073; OP-154; OP-173; OP-553; OP-625; OP-
725; OP-1146; OP-1335; OP-1894 
Arizona OF 94-0064 
Arkansas WRI 93-4104; OF 93-0469; OF 93-

0470; OF 93-0471; OF 93-0472; OF 93-
0473; OF 93-0474; OF 93-0475; 
OF 93-0487; OF 93-0488; OF 93-0489; 
OF 93-0490; OF 93-0491 

Balkan Peninsula, pollution OP-1757 
California 

OF 93-0147; OF 94-0001; OF 94-0039; 
OF 94-0134; OF 94-0418; OP-802; OP-
1460; OP-2017 
earthquakes OP-1696; OP-1733 
geophysical swveys OF 94-0202 

Caribbean region OF 91-0504; OP-898 
China, engineering geology OP-546 
Colorado, natural gas WRI 94-4006 
engineering geology OP-390; OP-724 
environmental geology OP-1 00 
Florida 

WRI 92-4141; OF 93-0450 
pollution OP-1515 

geochemistry DDS-0018-A; C 1103-A; OP-
2041 

geologic hazards P 1538-D 
Georgia, geomorphology OP-1582 
Idaho, geochemistry OF 93-0126 
Indiana, pollution OF 93-0133 
Iowa, pollution OP-1228 
Kentucky OP-834 
Lesser Antilles OF 91-0504; OP-898 
Massachusetts WRI 93-4115 
Minnesota 

OF 93-0080; OP-1225 
pollution YR; OP-221 

Mississippi 
OF93-0479 
pollution WRI 93-4147 

Montana, natural gas OP-814 
Nevada 

OF 93-0420; OF 94-0001; OF 94-0039; 
OP-1685; OP-1975 
gold ores OF 94-0135 
Quaternary OP-876 

New Hampshire OP-1026; OP-2051 
New Jersey WRI 91-4081; OF 92-0631 
New Mexico 

natural gas WRI 94-4006 
pollution OP-469 

Ohio OF 93-0645; OF 93-0646 
Oregon WRI 91-4018; WRI 93-4090; OF 94-

0134 

Pennsylvania 
WRI 94-4059 

pollution OP-315 
pollution OP-258; OP-2031 
Puerto Rico, waterways OP-655 
Rhode Island OF 92-0049 
Saskatchewan, natural gas OP-814 
Saudi Arabia 

metal ores OP-1508 
Quaternary OP-1361 
stratigraphy OP-809 

South Carolina 
OF94-0058 

Cretaceous MF-2273 
geomorphology OP-1582 

Tennessee OF 93-0365; OF 93-0366 
Texas 

WRI 93-4037; OP-1 024 
stratigraphy OP-809 

United Arab Emirates, Quaternary OP-1361 
Utah OF 93-0420 
Virginia 

OF 93-0443; OP-1744 
geochemistry OP-1390 

Washington 
WRI 91-4018; OF94-0134 

damsOP-572 
Wyoming, pollution OP-189 

ground, patterned see patterned ground 
ground-penetrating radar 

Arizona, geophysical swveys OF 93-0701 
Colorado, sedimentary petrology OP-793 
Florida, ground water WRI 92-4141 
Indiana 

engineering geology OP-602 
waterways WRI 93-4066 

Ontario, pollution DDS-0025 
Washington, waste disposal OF 94-0146 

ground-water replenishment see recharge 
groundwater see ground water 
Grouse Creek Mountains 

orogeny OP-2030 
Grouse Creek Quadrangle 

geologic hazards OF 91-0298 
growth faults 

Alaska 
stratigraphy B 2068 
tectonophysics OP-302 

Atlantic Ocean OP-183 
New Mexico, Tertiary OP-1140 

GSSEARCH 
geochemistry DDS-0018-A 

Guadalupian see Capitan Fonnation; Delaware 
Mountain Group; Queen Fonnation 

Guam 
environmental geology OP-1414 
geologic hazards OF 91-0571 
hydrology YR 

Guangdong China 
Vertebrata OP-1831 

Guatemala 
energy sources OP-289 
geologic hazards B 2047 
geothennal energy OP-194; OP-395 

Guaymas Basin 
geochemistry OP-808 
petroleum OP-821 

Gubik Formation 
Invertebrata OP-1 03 
Quaternary OP-1134 



Guerrero Mexico 
seismology OP-1866 

Guiana Massif see Guyana Shield 
Guianas 

hydrogeology OP-1660 
guidebook 

B2099 
Arizona 

C 1103-B 
economic geology C 1103-B 

Atlantic Coastal Plain, Paleocene OP-284 
Basin and Range Province 

OF94-0246 
gold ores OP-770 
structural geology OP-575 

California 
OP-276; OP-476; OP-847; OP-964 
diagenesis OP-676 
engineering geology OP-498; OP-499 
folds OP-304 
geologic hazards OP-353 
gold ores OP-791; OP-901 
Mesozoic OF 94-0267 
neotectonics OP-87 
oceanography OP-305 
Quaternary OP-477; OP-853 
structural geology OP-497; OP-881; OP-882 

Colorado C 1097 
Denmark, stratigraphy OP-299 
Georgia. structural geology OP-617; OP-618 
Great Basin, structural geology OP-575 
Greenland, stratigraphy OP-299 
Idaho, gold ores OP-769 
Japan, metal ores OP-812 
Maryland 

PaleoceneOP-117; OP-207 
stratigraphy OP-116; OP-254; OP-283; OP-

299 
Mexico, stratigraphy OP-83 
Montana 

OP-213 
deformation OP-1562 
metal ores OP-214 
natural gas OP-814 
stratigraphy OP-547; OP-698; OP-976 

Nevada 
OF 94-0193 
gold ores OP-522; OP-531; OP-694; OP-

791; OP-930; OP-931 
metal ores OP-73 
petroleum OP-889 
Quaternary OF 93-0689 
structural geology OP-320 
tectonics OF 94-0439 

Oregon, gold ores OP-32; OP-769; OP-771; 
OP-772; OP-917 

Pellllsylvania, Quaternary OF 94-0434 
Saskatchewan, natural gas OP-814 
South Carolina, structural geology OP-618 
Utah, gold ores OP-640; OP-641; OP-852 
Virginia 

Paleocene OP-117; OP-207 
stratigraphy OP-116; OP-254; OP-283 

Wyoming, deformation OP-1562 
guides, ore see ore guides 
Guilmette Formation 

folds OP-1913 
structural geology OP-1760 

Guinda Formation 
geochemistry OP-169 

Guinea Quadrangle 
sedimentary petrology OP-586 

Guizhou China 
energy sources OP-317 
geochemistry OP-365 
metal ores OP-160 

Guldsmedshyttan see Stripa region 
Gulf Coastal Plain see also Alabama· 

Atchafalaya Bay; Florida; Louisiana; Missis: 
sippi; Mobile Bay; Sabine Uplift; Southwest 
Florida Water Management District; Wiggins 
Arch. 
diagenesis OP-691 
energy sources OF 93-0705; OP-731; OP-1255 
engineering geology OF 93-0381 
environmental geology OP-401 
geochemistry OP-820 
geomorphology OP-184; OP-549 
geophysical surveys OP-1013 
ground water WRI 92-4112; WRI 92-4139; 

WRI 92-4141; WRI 92-4180; WRI 92-
4182; WRI 93-4027; WRI 93-4037; OF 93-
0075; OF 93-0479; OF 94-0080; 
OF 94-0125; OP-309; OP-314; OP-467; OP-
918; OP-952 

hydrology WRI 92-4127; WRI 93-4033; 
OF 93-0415 

Pliocene OF 93-0563 
Quaternary OF 93-0381 
sedimentary petrology OP-156 
stratigraphy OP-255 
tectonophysics OP-603 

Gulf of Alaska 
earthquakes OP-778 
Invertebrata P 1531 
plate tectonics OP-1089 
structural geology OP-1 090 

Gulf of Cadiz 
pollution C 1103-A 

Gulf of California 
crust OP-2056 
geochemistry, Guaymas Basin OP-808 
mantle OP-2055 
petroleum, Guaymas Basin OP-821 
stratigraphy OP-1650 
tectonophysics OP-1712 

Gulf of Carpentaria 
structural geology OP-1261 

Gulf of Maine 
engineering geology OP-402 
glacial geology OF 93-0618 
ocean circulation OP-1912 
ocean floors OP-1998 
oceanogr.aphyi-2329 

Gulf of Mexico see also Mobile Bay. 
engineering geology OF 93-0381 
environmental geology OP-1902 
geochronology OP-1557 
geologic hazards OF 93-0381 
geomorphology OF 93-0381; OP-184 
gravel deposits OP-957 
marine geology OF 93-0537 
natural gasP 1570 
ocean floors, Mississippi Fan OP-1751 
petroleum P 1570 
plate tectonics OP-800 
pollutionOP-1632 
Quaternary OF 93-0381 
sea water OP-871 
sedimentation, Mississippi Fan OP-1994 
stratigraphy, Mississippi Fan OP-83 
tectonophysics 

OP-1542 
Orca Basin OP-89 
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Gulf of the Farallones National Marine Sanctu
ary 
ecology OP-1514 

Gulf Stream 
oceanography OP-1797 

Gul:fiansee Eagle Ford Formation; Woodbine For
mation 

Gulkana Quadrangle 
maps GQ-1728 

gullies see rills 
Gunlock Quadrangle 

maps I-2427 
Gunnison River basin 

geochemistry OP-1877 
hydrology WRI 93-4018; OF 93-0354; OP-550 

gusher see geysers 
Guyana Shield 

areal geology B 2062 
bauxite B 2062; C 1103-A 
diamonds B 2062 
economic geology B 2062 
geomorphology B 2062 
geophysical surveys OF 94-0165; OP-171 
gold ores B 2062 
iron ores B 2062 
kaolin deposits B 2062 
manganese ores B 2062 
maps B 2062 
metal ores B 2062 
mineral resources B 2062; C 1103-A 
non-metal deposits B 2062 
tin ores B 2062 

guyots see seamounts 
gymnospenn flora 

conifers 
Basin and Range Province OP -915 
Great Basin OP-915 
NevadaOP-1488 
Washington B 2085-B 
Western Interior OF 94-0023 

Mississippian OP-1331 
gymnospenns 

Nevada, Jurassic OP-1488 
Pinus 

Basin and Range Province OP-915 
Great Basin OP-915 

Pteridospermae, Illinois OP-955 
gypsum 

OP-173 
Australia, geochemistry OP-423 
geomorphology OP-71 
Gulf Coastal Plain, ground water OP-952 
Michigan, geochemistry OP-1604 
Utah, geochemistry OP-1828 

Gyre Basin 
tectonophysics OP-89 

gyttja 
Colorado, Quaternary OP-1833 

H see hydrogen 
H-2 see deuterium 
H-3 see tritium 
Hack, John Tilton 

H 

geomorphology OP-652 
Hadar Formation OF 94-0023 
Hadrorhynchiinae 

Invertebrata OP-1035 



272 Hagerman Idaho • Hayward Fault 

Hagerman Idaho 
hydrogeology OF 94-0076 

Haiti 
environmental geology OP-1223 
geochronology OP-1557 
petrology OP-700; OP-1808 
stratigraphyOP-1473; OP-1474 

Haleakala 
Quaternary OP-1690 

half grabens 
California 

fluvial features OP-1984 
structural geology B 2053 

Italy, metasomatism OP-974 
Saudi Arabia, stratigraphy OP-809 
structural geology OP-1801 
Texas, stratigraphy OP-809 
Utah, salt tectonics OP-1486 

halides see also bromides; chlorides; fluorides. 
geochemistry OF 93-0158 

halite 
Alabama, energy sources OP-797 
Chile, nitrate deposits OF 94-0240 
Colorado 

energy sources OP-1256 
fluid inclusions OP-2040 
sedimentary petrology OP-1468 

geochemistry OP-2041 
New Mexico, sedimentary petrology OP-1222 
Texas, sedimentary petrology OP-1222 
Utah 

fluid inclusions OP-2040 
sedimentary petrology OP-1468 

HaULake 
geochemistry OP-24 

Halloran Hills 
Quaternary B 2053 

halloysite 
Hawaii, geochemistry OP-420 
Western Interior, stratigraphy OF 93-0680 

halogenide see halides 
hal~ens see also bromine; chlorine; fluorine; io

dme. 
New Mexico, geochemistry OP-943 
Sweden, ground water OP-2009 

halokinesis see salt tectonics 
Hamilton City California 

waterways OP-76 
Hanahan South Carolina 

pollution WRI 93-4176 
Hancock New York 

hydrology WRI 93-4203 
Hanford Reservation 

ground waterOP-278 
hydrology WRI 93-4081 
waste disposal OF 94-0146 

Hanna Basin 
sedimentary petrology OP-1835 

Hansonburg New Mexico 
lead-zinc deposits OP-1 063 

harmonic analysis see Fourier analysis 
Harmony Formation 

gold ores OP-522 
Harper Lake Fault 

tectonics OP-893 
Harpeth River 

waterways OP-182 
Hartford Basin 

metal ores OP-1111 
tectonics OP-1413 

Hartland Formation OP-43 
Hartland Shale 

stratigraphyOP-1863 
Harts Pass Formation 

stratigraphy OP-580 
Hartville Uplift 

structural geology OP-1560 
harzburgite 

California OP-633 
France OP-633 
Japan OP-633 

Hat Creek Basalt 
structural geology OP-604 

Hat Creek Fault 
structural geology OP-604 

Hatboro Pennsylvania 
Triassic OP-1620 

Hatch, Norman L., Jr. OP-848 
Hatteras abyssal plain 

ocean floors OP-1873 
oceanography OP-1797 

Hatteras Canyon 
ocean floors OP-1873 

Hattiesburg Formation 
ground water OF 94-0125 

Hauterivian 
California OP-2002 

Havallah Sequence 
structural geology OP-1239 

Havasupai Indian Reservation 
geochemistry OP-947 

Hawaii 
YR 
earthquakes 

B2089 
Kilauea OP-199 

energy sources C 1125 
engineering geology 

OF94-0248 
Honolulu Hawaii OP-122 

environmental geology, Kilanea EV; OF 93-
0680 

geochemistry 
OP-349 
KilaueaOP-352; OP-1266; OP-1445 
Koolau RangeOP-420-

geologic hazards 
Hilo Hawaii OF 94-0179-G 
Honolulu Hawaii YR; OF 93-0514; .OF 94-

0134; OP-212 
Kilauea OF 93-0551-B; OF 94-0179-G; 

OF94-0216 
Kona OF 94-0179-G 
Mauna Loa OF 94-0216 
OahuOP-723 

geophysical surveys 
YR 
Kilauea B 2092 

geothennal energy, KilaneaOP-175; OP-434 
ground water 

OP-968 
Pearl Harbor OP-2008 

hydrogeology 
Hawaii Island WRI 94-4028 
Kilauea OF 93-0082; OF 93-0551-D; OP-

799 
Mauna Loa OF 93-0082 

lavaOP-243 
magmas, KilaueaOP-198 
marine geology OF 93-0551-C
Miocene OP-1322 

oceanography 
Hawaii Island MF-2269 
Kilauea MF-2237 
Mauna Loa MF-2255 

petrology 
Kilauea OP-129; OP-244; OP-363; OP-545 
Mauna Loa OP-363 
Puu Oo OP-363 . 

pollution, Kilauea OF 93-0551-E; OP-1963 
Quaternary 

Haleakala OP-1690 
Kilauea OP~391 
Maui County Hawaii OP-590 
MaunaKeaOP-1241 
Molokai OP-590 
Oahu OP-606; OP-877; OP-1711 

seismicity, Hawaii Island OF 94-0169 
seismology 

OP-1641 
Kilauea B 2089; OF 94-0432 
Mauna Loa B 2089; OF 94-0432 

structural geology, Kilauea OP-1890 
volcanic features 

Hawaii Island OF 94-0134 
Kilauea OF 94-0137 

volcanology, Kilauea OP-593 
waste disposal 

Honolulu Hawaii OP-1985 
Pearl HarborOP-1985 

Hawaii Geothermal Project 
hydrogeology WRI 94-4028 

Hawaii Island see also Hilo Hawaii· Kilauea· 
Kona; Mauna Kea; Puu Oo. ' ' 
hydrogeology WRI 94-4028 
oceanography MF-2269 
seismicity OF 94-0169 
volcanic features OF 94-0134 

Hawaiian Islands see Hawaii 
Hawaiian Ridge 

ocean floors OP-1210 
oceanography OP-591; OP-592 

Hawaiian Volcano Observatory 
seismicity OF 94-0169 
seismology OF 94-0432 

hawafite 
Nevada, mantle OP-1285 

Hawks Mo•tain Fault 
structural geology OP-1817 

Hawthorn Formation see also Floridan Aquifer. 
OP-1141 
Quaternary OP-565 

Hayden Creek Mine 
metal ores OP-842 

Hayesville -Fault 
structural geology OP-617 

Hayesville TUI 
Quaternary OF 94-0200; OP-1956 

Hayward California 
engineering geology OF 94-0222; OP-499 
geologic hazards OF 94-0179-K; OP-353 

Hayward Fault 
engineering geology OP-498; OP-499 
faults OP-1438 
geologic hazards OF 94-0179-K; OP-353 
geophysical surveys OP-1091 
hydrogeology OP-446 
neotectonics OP-87 
seismology P 1550-F 
structural geology P 1550-F; OP-497; OP-881; 

OP-882 



hazardous waste see also waste disposal sites. 
Alaska, environmental geology OF 94-0085; 

OF 94-0119; OF 94-0310 
environmental geology B 1926; OP-836; OP-

1837 
geochemistry OF 94-0062 
Idaho, environmental geology C 1103-A 
Kentucky, environmental geology WRI 93-

4005 
hazards, geologic see geologic hazards 

Hazleton Quadrangle 
Quaternary OF 94-0434 
weathering OF 94-0434 

He see helium 
He-3 

Atlantic Coastal Plain, ground water OP-195; 
OP-1262; OP-1263 

ground waterOP-1910 
New Jersey, groWld water OP-1969 

He-4/He-3 
C.ali.fornia, ground water OP-1460 
energy sources P 1570 
New Hampshire, geochronology OP-1245 

Head.svlUe Quadrangle 
maps OF 93-0009 

Heard Plateau see Kerguelen Plateau 
heat flow see also core; geothennal energy; geo

thennal gradient; hot springs; thennal waters: 
well-logging. 
OP-920; OP-1534 
Alaska 

metamorphic rocks OP-1430 
structural geology OP-1842 

Antarctica, tectonics OP-884 
Arizona, stratigraphy OP-1610 
Atlantic Ocean OP-790 
California 

crystalline rocks OP-1701 
earthquakes OP-922 

Gennany, crystalline rocks OP-1701 
gro\Uld water WRI 94-4045; OP-1471 
Mississippi Valley, metal ores OP-1941 
Nevada, ground water OP-257 
Pacific Ocean 

OP-708 
metal ores OP-1309 
ocean floors OP-360 

Russian Federation. crystallin~ rocks OP-1701 
structural geology OP-2039 

heat. specific see specific heat 
heavy metals see also cadmium. 

Alaska, metal ores C 1103-A 
Colorado 

environmental geology OF 93-0534 
pollution C 1103-A; OP-1892 

Spain, pollution C 1103-A 
heavy mineral deposits 

Atlantic Ocean OP-308 
Colorado B 2061-B 
New Mexico B 2061-B 
Puerto Rico C 1103-A 
Venezuela B 2062 

heavy minerals 
Alaska, metal ores B 2020; B 2068; B 2082 
Gulf Coastal Plain, energy sources OP-731 
Idaho, geochemistry OP-366 
New Jersey OP-1996 
Peru, copper ores OF 94-0 182-A; OF 94-0182-

B; OF 94-0182-C 
Puerto Rico OP-1798 

Utah, mineral resources OF 92-0259; MF-
2081-G 

Venezuela, mineralogy OP-596 
heavy oil 

California, diagenesis OP-676 
energy sources OP-14 

Hedbergella 
Pacific Ocean, stratigraphy OP-95 

HeUongjiang China 
energy sources, Daqing Field OP-792 

Helena Embayment 
folds OP-1567 
plate tectonics OP-2068 

Helena-Haystack Melange 
structural geology OP-878 

helium 
Atlantic Coastal Plain, ground water OP-209 
Colorado, soils OF 93-0584 
East Pacific Ocean Islands, geochemistry OP-

349 
He-3 

Atlantic Coastal Plain OP-195; OP-1262; 
OP-1263 

ground waterOP-1910 
New Jersey OP-1969 

He-4/He-3 
California OP-1460 
energy sources P 1570 
New Hampshire OP-1245 

Polynesia, geochemistry OP-349 
helium gas 

p 1570 
pollution P 1570 

Hell Creek Formation 
OP-1572; OP-1714 
coalOP-238 

Hell's Canyon see Snake River canyon 
Helvetia mining district 

metal ores C 1103-B 
Hemicytheridae 

Invertebrata P 1531 
Henbury Meteorite 

Australia, meteor craters OP-1 009 
HengUIIceland 

geothennal energy OP-428 
seismology OP-427; OP-1506; OP-1669 

Hennessey Formation 
geochemistry OP-231 

herbicides see also atrazine. 
Delaware, environmental geology OP-178 
Midwest, pollution OP-296 
Minnesota 

ground water OF 93-0080 
pollution WRI 93-4074 

Pennsylvania, pollution OP-1433 
pollution C 1120-C; OP-756 

Hercynian Orogeny 
England, sedimentary petrology OP-1179 
Gennany, sedimentary petrology OP-1179 
Spain, metal ores OP-1487 

Hercynides see Variscides 
Hermosa Formation see also Paradox Member. 

OF93-0712 
diagenesis OP-1992 

Hesperian OP-1884; OP-1971 
Hess Deep 

intrusions OP-987 
Hess Rise 

tectonophysics OP-709 
heterochrony see diachronism 
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Heymonsicambria taylori 
Arthropoda OP-935 

Hg see mercury 
Hidalgo Mexico see Pachuca Mexico 
Hidden Spring Fault 

stratigraphy OP-811 
Hieroglyphic Mountains 

Tertiary B 2053 
Hierro 

oceanography OP-543 
High Plains see Great Plains 
ffigh Plains Aquifer 

ground water WRI 92-4047; WRI 93-4088; 
WRI 94-4027; OF 94-0041 

pollution W 2381-C 
high school see also elementary school; junior 

high school. 
OP-992 
Arizona OF 94-0052 

high-angle faults 
AlaskaOP-1842 
California 

B 2053; OP-1644 
Mesozoic OP-332 

energy sources OP-1469 
Montana B 2045 
Nevada, metal ores OP-1457 

high-grade metamorphism 
OP-2053 
Arizona, metal ores C 1103-A 
California 

Archean OP-1531 
metal ores C 1103-A 

Italy, structural geology OP-72 
Kenya OP-588 

highways see also bridges; embankments. 
California 

P 1551-A 
geologic hazards P 1553-C; OF 94-0179-I 

Mississippi WRI 94-4000 
HikoTuff 

defonnation OP-1464 
magmas OP-1886 

Hilgard Fault 
defonnation OP-1523 
orogeny OF 94-0147 

Hilo Hawaii 
geologic hazards OF 94-0179-G 

ffilpert, Lowell S. 
economic geology OP-111 

Hilton Creek Fault 
faults OP-1157 

Hilton Head Island 
ground water W 2421 

Hinchman Formation 
Mesozoic OP-332 

Hinsdale Formation 
molybdenum ores OP-86 
petrology OP-1981 

Hinton Formation 
stratigraphy OP-215 

Hiram Till 
Quaternary OP-1956 

Hispaniola see also Dominican Republic; Haiti. 
Quaternary OP-1970 
tectonophysics OP-1171 

historically black colleges OF 94-0052; OF 94-
0086 

Histosols 
Carboniferous OP-1143 
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Hockanum River Aquifer 
environmental geology W 2381-B 

Hog Ranch mining district 
gold ores OP-1115 

Hogsback fault zone 
natural gas OP-1150 
sedimentary petrology OP-1468 

Hokuroku Japan see Fukazawa Mine 
Holbrook Sandstone Member 

paleomagnetism OP-855 
Holland see Netherlands 
Hollister fault zone 

structural geology OP-1862 
Holly Moly Deposit 

molybdenum ores B 2068 
Holocene 

OP-516; OP-528; OP-668; OP-1769; OP-1779 
Alaska B 2068; OF 94-0025; OF 94-0218; OP-

350; OP-1745 
Antarctica OP-187 
ArizonaOP-643; OP-1610; OP-1665; OP-2021 
Atlantic Coastal Plain B 2069 
Basin and Range Province OP-915 
British Columbia B 2047 
California P 1551-A; OF 93-0620; OP-87; OP-

342; OP-507; OP-783; OP-853; OP-1214; 
OP-1221; OP-1412; OP-1628; OP-1821; 
OP-1927; OP-2000 

Canada OP-1940 
Chile C 1103-A; OP-41; OP-1253 
Colombia OP-1 015 
Colorado OP-523; OP-1627 
Columbia Plateau OP-533 
Coral Sea OP-18 
Costa Rica OP-1159 
Egypt OP-1968 
Flandrian. Alaska B 2055 
Florida OP-742; OP-1168; OP-1600; OP-1832; 

OP-1901 
Great Basin OP-915 
Great Lakes OP-150; OP-1177; OP-1300; OP-

1577; OP-1899 
Gulf of California OP-821 
Hat Creek Basalt. structural geology OP-604 
Idaho B 2101; OP-1327 
Illinois OP-1752 
Indiana OP-17 52 
Indonesia OP-133; OP-300; OP-430; OP-626; 

OP-758; OP-872 
Italy OF 93-0399; OF 93-0381 
Japan OF 93-0542 
Kiribati OF 93-0381 
Louisiana OF 93-0381 
MexicoOP-1214 
Mississippi Valley OP-805 
Neoglacial. California OP-1156 
Netherlands OF 93-0381; OP-1643 
NevadaC 1103-A; OF93-0620; OP-1485; OP-

1622; OP-1665; OP-1821 
New Jersey OP-1105; OP-1803 
New Mexico OP-1906 
New York OP-1105 
North Carolina OF 93-0381 
Oregon OF 93-0542; OF 94-0209; OP-619; 

OP-670; OP-1327 
Pacific Ocean OF 93-0542; OP-798 
Peru OP-748; OP-1004; OP-1005; OP-1962 
Philippine Islands OP-1763 
Puerto Rico OP-1970 
Russian Federation OP-151; OP-840 
Sudan OP-1968 
Tasman Sea OP-18 

Texas OP-1224 
United States OP-1940 
Utah OP-1411; OP-1716; OP-1908 
Venezuela OP-596 
Washington OF 93-0542; OF 94-0209; OP-15 
West Virginia OP-300 
Wyoming OF 93-0680; OF 93-0687; OP-611; 

OP-831; OP-832 
Yukon Territory B 2047 

Holy Cross Quadrangle 
mineral resources OP-1203 

Holy Sepulchre fault scarp 
engineering geology OP-499 

Homer City Mine 
geochemistry OP-841 

Homestake Mine 
metal ores OP-214 

homestake-type 
gold ores OF 94-0250 

Homestead Valley Fault 
crust OP-784 
earthquakes OP-407; OP-1155; OP-1412; OP-

2011 
seismology OP-256 

Honduras 
geothennal. energy OP-906 

Honey Lake valley 
hydrology HA-0726 

Honolulu Hawaii 
engineering geology OP-122 
geologic hazards YR; OF 93-0514; OF 94-

0134; OP-212 
waste disposal OP-1985 

Honshu see also Akita Japan; lbaraki Japan; Izu 
Peninsula; Kanto Plain; Sagami Bay; Shiga 
Japan; Tokyo Japan. 
geomorphology OF 93-0381 

Hoosac Formation 
structural geology OP-1816 

hopanes 
California. stratigraphy OP-1594 
Canada. energy sources OP-7(]7 
China. geophysical surveys OP-448 
Italy. geochemistry OP-1548 
United States. energy sources OP-7(]7 

Hopi Indian Reservation OF 94-0052 
horizontal drilling 

Canada. energy sources OP-796 
Far East, energy sources OP-792 
Great Britain, energy sources OP-792 
Great Plains, natural gas OP-838 
North Dakota. energy sources OP-706 
Oklahoma, energy sources OP-345 
United States, energy sources OP-796 
Western Interior, natural gas OP-838 

horizontal-component seismographs 
California, engineering geology OF 94-0248 
Canada, engineering geology OF 94-0248 
Hawaii, engineering geology OF 94-0248 
Iran, engineering geology OF 94-0248 

Hom Mountains 
metal ores B 2068 

hornblende 
Colorado, structural geology OP-1820 
Connecticut 

geochronology OF 94-0126 
structural geology OP-2047 

geochemistry OP-824 
Idaho, tectonics OP-1353 
Italy, Paleozoic OF 94-0190 
Massachusetts, geochronology OF 94-0126 

Nevada. geochronology OP-560 
New Mexico, magmas OP-1498 
Philippine Islands, magmas OP-1855 
Rhode Island, structural geology OP-2047 
Vennont, geochronology OP-1569 

hornstone see chert 
Horse Mountain Quadrangle 

maps OF 93-0699 
Horse Spring Formation 

faults OP-1039 
Miocene B 2053 
Tertiary B 2053 

horseflesh ore see bornite 
horsts 

Arizona, neotectonics C 1103-A 
California, tectonics OP-1310 
Colorado, petrology OP-1981 
Mexico, neotectonics C 1103-A 
Nevada. tectonics OP-1310 
New Mexico 

neotectonics C 1103-A 
petrology OP-1981 

Utah, structural analysis OF 93-0680 
Horton laws 

fluvial features OP-904 
hot dry rocks 

geothennal energy OF 93-0377; OP-777 
hotspots 

AtlanticOceanlslands,platetectonicsOP-1747 
California. tectonophysics OP-608 
Iceland, Quaternary OP-391 
Idaho, tectonophysics OP-660; OP-1154; OP-

1767 
Marshall Islands, volcanism OP-501 
Micronesia. volcanism OP-501 
Nevada. faults OP-981 
Pacific Ocean, tectonophysics OP-708; OP-709 
tectonophysics OP-1780 
United States, Quaternary OP-391 

hot springs 
B2099 
Alaska. economic geology C 1106 
Basin and Range Province, geochemistry OP-

1605 
California 

environmental geology C 1103-A 
metal ores OP-666 

Chile, metal ores C 1103-A 
Colorado, metal ores C 1103-A 
Guatemala, geothennal energy OP-194; OP-

395 
Iceland, energy sources C 1125 
Idaho 

B2067 
mineralogy OP-1634 

Mariana Islands, geologic hazards OF 93-0541 
Micronesia. geologic hazards OF 93-0541 
Nevada 

OP-1699 
metal ores C 1103-A 

Oregon 
Pl044-L 

geothennal energy OP-27 
United States, energy sources C I 125 
Wyoming 

B 2067; OF 93-0384; OP-1606 
geothennal energy OP-250 

Hot Springs Quadrangle 
uranium ores OF 93-0624 

Hot Springs Range 
structural geology C 1103-A 



Hotchkiss Colorado 
geochemistry OP-1877 

House Creek Field 
oil and gas fields OP-1422 

House Range 
stratigraphy OP-1675 

Houston Texas 
ground water WRI 92-4180 

Howard Pass Quadrangle 
stratigraphy B 2068 

HPGLUTIL 
maps OF 94-0284 

Huachuca Mountains 
petrology C 1103-A 

Hualapai Indian Reservation 
metal ores OF 93-0619 

Hualapai Mountains 
metal ores C 1103-A 

Huancavelica Peru 
copper ores OF 94-0182-A: OF 94-0182-B; 

OF 94-0182-C 
Huanghai Sea see Yellow Sea 
Hubbard Brook Experimental Forest 

environmental geology OP-192 
Huckleberry Formation 

stratigraphy OP-577 
Hudson Bay Lowlands 

Quaternary OP-141 
Hudson Canyon 

natural gas P 1570 
oceanography OP-1237 

Hudson ShelfVaUey 
environmental geology OP-11 05 

Hueco Bolson 
ground water OF 92-0171 

Huelva Spain see also Rio Tinto Spain. 
geomorphology OF 93-0381 

Huerfano Basin 
Vertebrata OP-364 

human waste 
Ohio, pollution WRI 93-4083 

humates 
California, Quaternary OF 93-0683 
Georgia, geochemistry W 2373 

Humboldt Range 
orogeny OP-1653 

Humboldt Wildlife Management Area 
environmental geology WRI 93-4072 

humic acids see also humates. 
geochemistry OP-530 
Georgia, geochemistry W 2373 
Montana, sedimentary petrology OP-1889 
New Mexico, uranium ores OP-1989 
Philippine Islands, soils W 2410 
Wyoming, sedimentary petrology OP-1889 

huminite 
Indonesia, sedimentary petrology OP-300 
West Virginia, sedimentary petrology OP-300 

humus 
Philippine Islands, soils W 2410 

Hunan China 
geochemistry OP-365 
metal ores OP-160 

Hungary see Pannonian Basin 
Hunsaker Creek Formation 

metal ores P 1439 
Hunters Point fault zone 

Quaternary YR 

Hunting Island 
Quaternary OF 94-0209 

Huntingdon Valley Fault 
structural geology OP-2007 

Huntington Formation 
stratigraphy OP-1058 

Hunton Group 
energy sources OF 94-0024 

Huronian see Onaping Formation 
Hurricane Alicia 

geologic hazards OF 93-0381 
Hurricane Hugo 

geologic hazards OP-313 
geomorphology OP-433 
non-metal deposits MF-2235 

hurricanes 
geologic hazards OP-1734 
Mariana Islands, geologic hazards OF 91-0571 
Micronesia, geologic hazards OF 91-0571 
Puerto Rico, Quaternary OP-1970 
South Carolina 

geologic hazards OP-313 
geomorphology OP-433 

Texas, geologic hazards OF 93-0381 
Hurwal Formation 

stratigraphy P 1439 
Hwang Hai see Yellow Sea 
HYDRA 

hydrology OF 94-0052 
hydrates, gas see gas hydrates 
hydraulic conductivity 

Appalachians, ground waterOP-874 
Arizona 

geomorphology OP-888 
hydrogeology WRI 93-4212 

Atlantic Coastal Plain 
ground water W 2414 
Quaternary OP-685 

California, ground water W 2394; WRI 93-
4127; OP-226 

Colorado, ground water OF 93-0442 
Connecticut, waste disposal OP-1663 
engineering geology OP-979 
Florida, ground water WRI 92-4166; OP-571 
Georgia 

hydrogeology OP-1283 
pollution OP-1 033 

Great Plains, ground water P 1414-E 
ground water W 2415: WRI 93-4214; OP-5; 

OP-59; OP-329; OP-635; OP-864; OP-
1761; OP-1894 

Gulf Coastal Plain, ground water W 2414; OP-
309 

Hawaii, hydrogeology OF 93-0082 
hydrogeology OP-400; OP-873 
hydrology WRI 93-4018 
Idaho, ground water WRI 93-4227 
Louisiana, ground water WRI 91-4137; 

WRI 92-4112; OP-713 
Massachusetts, ground water OF 93-0159 
metal ores OP-776 
Michigan, ground water OP-2033 
Minnesota 

ground waterOP-1225 
pollution OP-221 

Mississippi, ground water WRI 93-4143 
Montana, hydrogeology WRI 93-4026 
Nevada, ground water P 1409-H; WRI 92-

4016; OP-226; OP-482; OP-1323; OP-1685 
New Jersey, ground water OP-474; OP-1730; 

OP-1955; OP-1969 

Hotchkiss Colorado o hydrogen 275 

New Mexico, ground water WRI 94-4011 
Ohio 

engineering geology B 2059-C 
ground water WRI 92-4135; WRI 94-4136 

Puerto Rico, ground water WRI 91-4124; OP-
728 

Rhode Island, ground water WRI 94-4096 
South Carolina 

hydrogeology OP-1283 
pollution OP-1033 

South Dakota, ground water WRI 93-4008 
Sweden, ground water OP-2009 
Tennessee, ground water WRI93-4170 
Texas, ground water WRI 92-4055; WRI 92-

4125 
Utah, ground water WRI 92-4085 
Virginia, ground water OP-242; OP-1092 

hydraulic fracturing 
California, earthquakes OP-1072; OP-1307; 

OP-1420; OP-1932 
engineering geology OP-508 
Great Plains, natural gas OP-838 
Utah, energy sources OP-97 
Western Interior, natural gas OP-838 

hydraulics see also waterways" 
engineering geology OP-480; OP-600 
hydrology TWI 03-A15 
Minnesota, hydrogeology WRI 94-4009 
Montana, hydrology WRI 93-4215; WRI 93-

4216 
Netherlands 

engineering geology OF 93-0381 
geomorphology OF 93-0381 

New York, engineering geology OP-112 
HYDRO 

geologic hazards OF 92-0358 
hydrocarbons see also aliphatic hydrocarbons; 

aromatic hydrocarbons; crude oil; hopanes; 
Rock-Eval; saturated hydrocarbons; steranes; 
terpanes; triterpanes" 
California, metal ores OP-666 
Colorado, energy sources OP-704 
Connecticut, pollution OP-1345 
Georgia, geochemistry W 2373 
Massachusetts, pollution OP-26 
Mississippi, pollution WRI 93-4147 
New Jersey, ground water OP-1012 
New Mexico, uranium ores OP-908 
North Dakota, energy sources OP-706 
Oklahoma, geochemistry OP-231 
petroleum OP-705 
pollution YR; OP-161; OP-1568 
South Carolina, pollution WRI 93-4176 

hydrogen see also deuterium; tritium. 
China, metal ores OP-1343 
D!H 

Arizona WRI 94-4063; OP-354 
Atlantic Coastal Plain OF 93-0484; OP-685 
Australasia OP -260 
Australia OP-423 
California WRI 93-4043; OF 93-0683; 

OF94-0267; HA-0727; OP-169; OP-573 
Colorado OP-1688; OP-1858 
Europe OP-260 
Florida OP-467 
geochemistry OP-259 
Great Lakes OP-277 
Guatemala OP-395 
Honduras OP-906 
metal ores OP-338 
Mexico OP-906 
mineralogy OP-860 
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natural gas P 1570 
Nevada WRI 93-4043 
Oklahoma OF 92-0642 
Puerto Rico OP-293 
Spain OP-12W 
UtahOP-573 
Wyoming P 1570; OF 93-0384 

energy sources P 1570; C 1115 
environmental geology OP-1 00 
geochemisttyOP-88; OP-1536 
Georgia, geochemistry W 2373 
New Mexico, uranium ores OP-1989 
Peru, oceanography OP-1005 
pollution P 1570 
Yukon Territory, metal ores OP-1343 

hydrogeologic maps 
Arizona, ground water W 1779-P 
Arkansas 

ground water WRI 92-4121 
hydrogeology WRI 92-4106 

Atlantic Coastal Plain, ground water P 1404-K.; 
P 1410-D; OF94-0033 

California 
ground water WRI 93-4019; OF 93-0147 
hydrogeology WRI 93-4043; HA-W27 

Delaware, hydrogeology WRI 93-4055 
Florida, ground water OF 93-0451; OF 94-

0032; OF 94-0034; OF 94-0080 
Great Plains, ground water P 1414-B; P 1414-E 
ground water WRI 93-4071 
Gulf Coastal Plain 

ground water P 1410-D; WRI 93-4070 
hydrogeology P 1410-H 

hydrogeologyOP-1191 
hydrology WRI 94-4005 
Indiana, ground water WRI 92-4142 
Kansas 

ground water HA-0722-F 
hydrogeology OF 93-0051 

Kentucky, ground water WRI 93-4W7 
Louisiana, ground water WRI 90-4119; 

WRI 91-4137; WRI 92-4112; OP-314 
Maryland, ground water OF 93-0652; OF 93-

0653; OF 93-0654; OF 93-0655 
Massachusetts, ground water WRI 91-4112 
Mississippi 

ground water WRI 92-4176; WRI 93-4202 
pollution WRI 93-4129 

Montana, hydrogeology WRI 93-4052 
Nebraska 

ground water OP-851 
hydrogeology OF 93-0051 

Nevada 
ground water WRI 93-4000; WRI 93-4118 
hydrogeology WRI 93-4043 

New Jersey 
ground water WRI 90-4180 
hydrogeology WRI 91-4164 

New Mexico, ground water WRI 93-4149; 
WRI 94-4011 

New York 
ground water WRI 91-4042 
pollution WRI 91-4118 

Ohio, ground water WRI 94-4136 
Oregon, ground water WRI 90-4196; WRI 91-

4018 
Pennsylvania, hydrogeology WRI 93-4055 
pollution OF 93-0110 
Rhode Island, ground water OF 92-0049 
South Dakota, ground waterOP-503 
Tennessee 

ground water WRI 93-4059; WRI 93-4075 

hydrogeology WRI 92-4178 
Texas, ground water WRI 92-4055; WRI 92-

4125; WRI 92-4180; OF 93-0W5 
Utah, hydrogeology WRI 92-4043 
Virginia 

ground water WRI 93-4159; OF 93-0443 
hydrogeology WRI 93-4191 

Washington 
ground water WRI 90-4196; WRI 91-4018 
hydrogeology OF 93-0486 

Western Interior, ground water P 1414-B 
Wisconsin, hydrogeology WRI 91-4136 
Wyoming 

ground water WRI 92-4047 
hydrogeology WRI 93-4021; WRI 93-4141 

hydrogeological controls 
Colorado Plateau, uranium ores P 1548 

hydrogeology see ground water; . hydrology; 
springs; thermal waters 

Hydrologic Analysis Support Section 
hydrology OF 94-0052 

hydrologic cycle 
Alaska, environmental geology OF 94-0322 
Basin and Range Province, Quaternary OP-

1450 
Great Basin, Quaternary OP-1450 
Great Lakes, geochemistry OP-277 
Hawaii, hydrogeology OP-799 
hydrogeology OF 94-0330; OP-581; OP-582; 

OP-674 
Iowa, hydrogeology OF 94-0056 
Minnesota, hydrogeology WRI 94-4009; OP-

458;0P-753 
Nevada 

hydrogeology OP-632 
hydrology OP-368 

North Dakota, hydrogeology OP-458 
Oregon, hydrology OP-368 
Puerto Rico, ground water OP-293 
Vermont, hydrogeology OP-1158 
Wisconsin, hydrogeology WRI 93-4139 

hydrologic maps 
Arkansas, hydrogeology WRI 92-4106 
California, hydrology HA-0726 
Canada, hydrology WRI 93-4179 
Florida, ground water WRI 93-4061 
Georgia, hydrogeology WRI 934044 
Louisiana, ground water WRI 90-4119 
Massachusetts, hydrology OF 94-0380 
Mississippi Valley, geomorphology MF-2264-

E 
Montana, hydrology WRI 93-4215; WRI 93-

4216 
Nevada, hydrology HA-0726 
New York, hydrogeology WRI 92-4003 
North Dakota, hydrology WRI 94-4018 
South Dakota, hydrology WRI 94-4018 
Tennessee, hydrology WRI 89-4149 
United States, hydrology WRI 93-4179 
Utah 

environmental geology WRI 91-4111 
hydrogeology OF 93-0108 

Washington 
geologic hazards OF 93-0631 
hydrogeology OF 93-0486 
hydrology OF 93-0030 

Wisconsin 
hydrogeology OF 93-0118 
hydrology WRI 91-4128 

Wyoming, hydrology WRI 93-4022 
BY drologic Models Summary 

hydrology OF 94-0052 

hydrological methOds 
gold ores OF 94.:.0135 
ground water OP-864 
hydrogeology OP-674 
metal ores OF93-0619 

hydrology see also atmosphere; atmospheric pre
cipitation; bedforms; channel geometry; floods; 
glaciers; hydrologic cycle; hydrologic maps; ice; 
infiltration; karst hydrology; lakes; limnology; 
NA WDEX; reservoirs; rivers; springs; tracers; 
water resources; waterways. 
YR; B 2099; W 2415; MSB; WRI 93-4018; 

WRI 93-4042; WRI 93-4082; WRI 93-4084; 
WRI 93-4121; WRI 93-4124; WRI 93-4168; 
WRI 94-4046; OF 92-0136; OF 92-0162; 
OF 92-0499; OF 93-0063; OF 93-0105; OF 93-
0421; OF 93-0626; OF 94-0026; OF 94-0046; 
OF 94.:0052~ OF 94-0084; OF 94-0304; OP-
152; OP-578; OP-759;. OP-813; OP-873; OP-
1388; OP-1995; OP-2012 
Alaska 

WRI 93-4018:0F94-0083 
environmental geology OF 94-0044 
sedimentary petrology OP-1825 

Appalachians OP-357 
Arizona 

WRI 92-4065;. WRI 93-4014; WRI 93-
4018; WRI 93'-4102; WRI 93-4212; OF 93-
0174; OF 94-0043 , ' , 

pollution OP-861 
Arkansas OF 93-0633; OF 93-0634; OF 93-

0635; OF 93-0636; OF. 93-0637; OF 94-
0052 

California 
YR; P 1551-E; WRI 93-4014; WRI 93-

4018; WRI 93-4085; WRI 93-4182; 
WRI 94-4160; OF 93-0368; OF 94-0134; 
OF94-0335 
environmental geology OF 93-0440 

Colorado . . 
C 1097; C 1103-A; WRI 93-4018; OF 94-

0llO; OF94-0144 
environmental geology C 1097; C 1103-A 
geochemistry OF 94-0408; OP-1428 
gold ores OF 93-0677 
pollution C 1097; C 1103-:A; OF 94-0140 

conservation OF 93-0130 
Delaware WRI 93-4055 
ecology OF 93,.()406; OF 93-04W; OF 93-

0408; OF 93-0409 
environmental geology YR; OF 94-0052; 

OF 94-0264; OP-504 
Florida 

WRI 92-4127; WRI 93-4006; WRI 93-
4()33; OF 93-0415; OF 94-0057; OP-1511 
waste disposal OF 93-0364 

geochemistry OF 93-0664; OF 94-0037 
Georgia 

WRI 86-4176; WRI 93-4018; OP-673; OP-
1034; OP-1283 
geochemistry W 2373 
pollution OF 94-0099 

Great Lakes region, pollution OF 92-0467 
Great Plain's OF 94-0052 
Gulf Coastal Plain P 1410-H 
Hawaii OF 93-0551-D 
Idaho OF 94-0055 
lllinois WRI 93-4089; OF 93-0483; OP-134~ · 
Indiana WRI 924115; OF 93-0088;. OF 93-

0452 
Iowa, ecology WRI 93-4024 
Kansas WRI 93-4177; OP.:1794 



Kentucky WRI 92-4173; WRI 93-4106; 
WRI 94-4023; OF 93-0326-A; OF 93-0326-
B; OP-1279; OP-1635; OP-1647 

Maryland WRI 92-4087; OF 93-0!69 
Massachusetts WRI 93-4064; OF 93-0038; 

OF93-0482 
Michigan WRI 93-4018 
Midwest, pollution OF 93-0457; OP-296 
Minnesota 

OF 94-0101; OF 94-0129 
pollution WRI 93-4232 
Quaternary OF 94-0052 

Mississippi WRI 93-4018 
Missouri WRI 94-4019 
Montana, environmental geology OF 94-0120 
Nebraska OF 94-0121 
Nevada 

YR; WRI 89-4118; WRI 93-4018; WRI 93-
4095; WRI 93-4182; WRI 94-4160; OF 93-
0368; OF 93-0439; OF 93-0463; 
OF 94-0134 
environmental geology WRI 92-4024-B; 

WRI 92-4024-C; WRI 93-4072 
waste disposal OP-715 

New Hampshire 
OP-1389 

geochronology OP-1245 
New Jersey WRI 91-4164; OF 93-0444; OF 94-

0052; OP-493 
New Mexico 

environmental geology WRI 93-4065 
pedogenesis OP-1900 

North C.arolina 
OF 93-0008; OF 93-0437; OF 94-0027 

environmental geology OF 94-0060 
pollution OF 94-0050 

Ohio 
WRI 93-4094; OF 93-0372 

engineering geology B 2059-C 
pollution WRI 93-4083 

Oklahoma OF 92-0642; OF 93-0448 
Oregon WRI 93-4040; WRI 93-4041; OF 94-

0040 
Pennsylvania 

WRI 93-4055; OP-961 
pollution OP-457; OP-500 

pollution YR; C 1120-C; WRI 94-4001 
Puerto Rico YR; WRI 92-4063 
Rhode Island WRI 93-4023; WRI 93-4046 
Rocky Mountains OF 94-0124 
South CarolinaOP-1034; OP-1283 
Spain 

OP-459 
pollution C 1103-A 

Tennessee 
environmental geology WRI 93-4148 
pollution OP-951 

Texas, waste disposal WRI 93-4194 
United States YR 
Utah, geochemistry OP-1428 
Virginia YR; WRI 93-4191; OF 93-0462; OP-

1937 
Washington 

WRI 93-4018; WRI 93-4081; OP-680 
geologic hazards OF 93-0445 

West Virginia WRI 93-4105; OF 93-0372; 1-
2364-E 

Wisconsin 
WRI 93-4024; OF 94-0101 

ecology WRI 93-4024 
pollution OF 93-0630 

Wyoming 
WRI 93-4183: OF 94-0093 

fluvial features WRI 91-4153 
hydromagnesite OP-1120 
hydrophers 

ground water W 2415 
hydrophones 

California, faults OP-1387 
Virginia, tectonophysics OP-1437 

HYDROSS 
hydrology WRI 93-4018 

HYDROTHERM 
ground water WRI 94-4045 

hydrothermal alteration see also ore-forming 
fluids; thermal waters. 
Alaska, structural geology OP-1842 
Appalachians OF 94-0420 
Atlantic Ocean OP-987 
California 

OF 94-0148; OP-1163 
geothermal energy OP-428 
gold ores OP-791 

Colorado, metal ores C 1103-A; OF 94-0224 
Iceland, geothermal energy OP-428 
Japan, metal ores OP-1550 
Nevada 

OF94-0148 
gold ores OP-791 
ground water OP-257 
metal ores OP-923 

Ontario, sulfides OP-827 
Pacific Ocean OP-738 
Spain, metal ores OP-768 
Washington 

GQ-1680; GQ-1682; GQ-1726 
metal ores OF 94-0002-A; OF 94-0002-B 

hydrothermal chimneys see hydrothermal vents 
hydrothermal processes see also epithermal pro

cesses; hot springs; igneous processes; ore-form
ing fluids. 
Andes OP-208 
Arkansas 

economic geology C 1103-A 
metal ores OF 92-0288 

Bolivia 
gold ores C 1103-A 
metal ores OP-1205 

California, gold ores OP-1129 
China, metal ores OP-160 
Colorado 

gold ores OF 93-0677; OP-1520 
metal ores OP-1298 

gold ores OP-988 
Gulf of California, petroleum OP-821 
Idaho 

gold ores OP-769 
metal ores P 1439 

metal ores C 1103-A; OP-1328 
New England, metal ores OP-1875 
New Mexico, uranium ores OP-908 
Oregon 

gold ores OP-769 
non-metal deposits OP-1016 

Texas, economic geology C 1103-A 
Thailand, metal ores OP-825 
Venezuela, gold ores C 1103-A 
Yukon Territory, metal ores OP-1342 

hydrothermal vents see also black smokers. 
California 

environmental geology C 1103-A 
ocean floors OP-746 

Japan 
metal ores OP-1550 
ocean floors OP-746 
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Pacific Ocean 
metal ores OP-978 
ocean floors OP-1551 

Bylas shear zone 
structural geology OP-1356 

HYMS 
hydrology OF 94-0052 

hypabyssal rocks 
Arizona 

OP-2059 
metal ores OF 93-0392 

Washington, geochemistry OF 93-0686 
hypergene processes see supergene processes 
hypermedia 

OF 94-0052; OF 94-0134; OP-992 
Arctic region 

OP-2043 
environmental geology OF 94-0086 

environmental geology OF 94-0001 
hydrology OF 94-0052 

hypogene processes see endogene processes 

I see iodine 
Iapetus 

I 

North Carolina, areal geology OP-712 
Virginia, areal geology OP-712 

Ibaraki Japan see Tokai Japan 
Iberian Peninsula see Spain 
Ibex Pass volcanic field 

petrology OP-1988 
lbexian 

stratigraphy OF 93-0598; OP-1272; OP-1675 
lea Brazil 

mineral resources C 1103-A 
lea Peru 

copper ores OF 94-0182-A; OF 94-0182-B; 
OF 94-0182-C 

ice see also sea ice. 
OP-1119; OP-1254; OP-1533; OP-1534 
Alaska, geochemistry OP-351 
Basin and Range Province, Quaternary OP-915 
California, Quaternary OP-675 
engineering geology WRI 93-4018 
Great Basin, Quaternary OP-915 
Greenland 

geochemistry OP-351 
Quaternary OP-675 

Hawaii, Quaternary OP-1690 
hydrogeology B 1926 
NorthSeaOP-162 
Ohio 

frost action OF 94-0200 
geomorphology OF 94-0200 
hydrology OP-1018 

Quaternary OP-528 
Washington, hydrology OF 93-0640 
Wyoming, Quaternary OP-611 

ice mantle see ice sheets 
ice movement 

Antarctica, Cenozoic OP-155 
Pennsylvania, Quaternary OF 94-0434 

ice rafting 
Alaska, oceanography OF 94-0025 
Arctic Ocean, oceanography OP-638 
Great Lakes, geomorphology OP-34 
Ohio 

geomorphology OF 93-0539 
hydrology OP-1018 
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ice sheets 
Antarctica, Quaternary OP-50 
California, Quaternary OP-2010 
Great Lakes, Quaternary OP-1899 
Hawaii, Quaternary OP-1711 
Massachusetts, glacial geology OF 93-0618 

ice wedges 
Connecticut, Quaternary OP-863 
Massachusetts, Quaternary OP-862; OP-863 

ice-rafting see ice rafting 
Iceland 

energy sources C 1125 
geothermal energy, Krafla OP-428 
Pleistocene OP-260 
Quaternary OP-391 
seismology OP-427; OP-1506; OP-1669 

ichnofossils see also burrows. 
DDS-0023; OP-682 
Arizona OP-1396 
Egypt OP-1079; OP-1395 

Icy Bay Quadrangle 
metal ores B 2068 

icy satellites see also Callisto Satellite; Triton 
Satellite. 
OP-1533 

Ida 243 Asteroid OP-64 
Idaho see also Beaverhead Mountains; Belt Su

pergroup; Blue Mountains; Coeur d'Alene min
ing district; Columbia Plateau; Columbia River 
Basalt Group; Glenns Ferry Formation; Grande 
Ronde Basalt; Great Basin; Idaho Batholith; 
Missoula Group; Mount Shields Formation; 
Oquirrh Formation; Purcell Mountains~ Raft 
River, Saddle Mountains Basalt; Sevier orogenic 
belt; Snake River; Snake River canyon; 
Wanapum Basalt; Wasatch Front; Windermere 
System; Wood River Formation. 
areal geology, Idaho County Idaho P 1439 
earthquakes B 2089 
environmental geology 

YR 
Butte County Idaho WRI 93-4035 
Coeur d'Alene River C 1103-A; OF 93-

0656 
Kootenai County Idaho C 1103-A; OF 93-

0656 
Snake River plain WRI 93-4035; OP-45 

geochemistry 
OF93-0126 

Bear Lake County Idaho B 2023-B 
Coeur d'Alene River OP-366 

geologic hazards 
B2047 

Adams County Idaho OF 94-0213 
Cassia County Idaho OF 91-0298 
Idaho County Idaho OF 94-0213 
Nez Perce County Idaho OF 94-0213 

geomorphology 
Adams County Idaho P 1439 
Idaho County Idaho P 1439 
Seven Devils Mountains P 1439 

geophysical sUiveys 
B2047 

Lemhi County Idaho 1-1803-1 
gold ores OP-770 
ground water 

Bingham County Idaho WRI 93-4201 
Butte County Idaho WRI 93-4201 
Oark County Idaho WRI 93-4227 
Coeur d'Alene River WRI 93-4091 
Fremont County Idaho WRI 93-4227 

Jefferson County Idaho WRI 93-4201; 
WRI93-4227 

Kootenai County Idaho WRI 93-4091 
Snake River plain WRI 93-4201; WRI 93-

4227; OP-1697 
guidebook, Fremont County Idaho B 2099 
hydrogeology 

OF 94-0066; OF 94-0124 
Bingham County Idaho OF 94-0055; OF 94-

0076 
Blaine County Idaho OF 94-0076 
Butte County Idaho OF 94-0055; OF 94-

0076 
Oark County Idaho WRI 93-4228 
Fremont County Idaho B 2067; WRI 93-

4228 
Gooding County Idaho OF 94-0076 
Jefferson County Idaho WRI 93-4228; 

OF94-0055 
Jerome County Idaho OF 94-0076 
Lincoln County Idaho OF 94-0076 
Minidoka County Idaho OF 94-0076 
Power County Idaho OF 94-0076 
Snake River plain WRI 93-4228; OF 94-

0055; OF 94-0076 
maps 

I-2395 
Bingham County Idaho 1-2330 
Blaine County Idaho GQ-17 42 
Butte County Idaho 1-2330 
Craters of the Moon I -1632 
Idaho County Idaho MF-2272 
Jefferson County Idaho 1-2330 
Lemhi County Idaho GQ-1753 
Owyhee County Idaho OP-228 
Snake River plain I -23 30 

metal ores 
Adams County Idaho P 1439 
Blackbird mining district OP-1180; OP-

1921 
Bonneville County Idaho OP-181 
Idaho County Idaho P 1439 
Madison County Idaho OP-181 
Shoshone County Idaho OP-1259 
Snake River plain OP-181 · 

mineral resources, Lemhi County Idaho OF 93-
0708 

Miocene 
Bannock County Idaho B 2091 
Bingham County Idaho B 2091 
Butte County Idaho B 2091 
Caribou County Idaho B 2091 
Cassia County Idaho B 2091; OP-1100 
Power County Idaho B 2091 
Snake River plain B 2091 

non-metal deposits 
Owyhee County Idaho OP-810 
Snake River plain OP-810 

petroleum OF 93-0596-C; OF 93-0596-D 
petrology, Snake River plain OP-999 
plate tectonics OP-1295 
Quaternary, Valley County Idaho B 2101 
sedimentation OP-1 084 
stratigraphy 

P 1439; OF 93-0598; OP-1380 
Bonner County Idaho OP-788 
Boundary County Idaho OP-788 
Idaho County Idaho P 1439 
Oneida County Idaho B 2088 
Power County Idaho B 2088 

structural geology 
OP-1365 
Lemhi Range OP-1480 

Lost River Range OP-1480 
tectonophysics 

OF93-0706 
Snake River plain OP-660; OP-1154; OP-

1767 

Idaho Batholith 
mineralogy OP-1634 
tectonics OP-1353 
tungsten ores OP-1184 

Idaho Group 
non-metal deposits OP-810 

Idaho National Engineering Laboratory 
environmental geology WRI 93-4035; OP-45 
geochemistry OF 93-0126 
ground water WRI 93-4201; OP-1697 
hydrogeology OF 94-0055; OF 94-0076 
mapsi-2330 
petrology OP-999 

Idaho Springs Colorado 
areal geology C 1097 
environmental geology C 1 097; OP-1929 
guidebook C 1097 
pollution OF 94-0140 

Idaho Springs mining district 
metal ores C 1097 

Idaho Springs-Ralston shear zone 
structural geology OP-1820 

IDEAS OF 94-0052 
lditarod Quadrangle 

maps MF-2219-A 
ldrla Quadrangle 

sulfates OP-216 
igneous processes 

Alaska, economic geology C 1106 
Andes, metal ores OP-1206 
Arizona 

copper ores C 1103-B 
metal ores C 1103-A 

Bolivia, metal ores C 1103-A; OF 94-0238 
fluorspar OP-1332 
metal ores OP-338; OP-439 
Mexico 

copper ores C 1103-B 
metal ores C 1103-A 

Montana, chromite ores OP-505 
New Mexico, copper ores C 1103-B 
Ontario, metal ores OP-928 
Pacific Ocean, metal ores OP-978 
Peru, metal ores C 1103-A 
polymetallic ores B 2062 
Russian Federation 

metal ores OP-928 
platinum ores OP-977 

Saudi Arabia, tungsten ores OP-429 
Spain, metal ores OP-768; OP-1487 
Utah, molybdenum ores OP-513 

igneous rocks see also crystalline rocks; dikes; 
fluid inclusions; intrusions; ophiolite; plutonic 
rocks; plutons; stocks. 
OP-762 
albitite OP-1359 
alkali basalts 

Alaska B 2068 
Arizona P 1541 
Utah OP-1716 

andesites 
AlaskaOP-1745 
ArizonaB 2053; OP-1610; OP-1914 
California OP-234; OP-332; OP-1163; OP-

1988 
ChileOP-562; OP-1836 



geochemistry OP-824 
NevadaOP-923; OP-1340 
New Mexico OP-1914 
Oregon OP-1011; OP-1340; OP-1715 
Philippine Islands OP-1136; OP-1435; OP-

1722; OP-1855; OP-2048 
Utah OP-1204 
Washington GQ-1682; OP-347 

anorthosite OP-1403; OP-1478; OP-1479 
Arizona B 2053 
ash-flow tuff 

Arizona B 2053; C 1103-A; C 1103-B 
C.alifornia OF 94-0193 
Idaho B 2091; OP-1100 
Nevada WRI 92-4016; OF 94-0151; OF 94-

0193; OP-789; OP-1093; OP-1886 
Texas OP-343 

basalts 
OP-173; OP-584; OP-1130; OP-1599 

ArizonaOP-1049; OP-1610 
California B 2053; OP-613; OP-1284; OP-

1701; OP-1988 
ChinaOP-1831 
ColombiaOP-1015 
GennanyOP-1701 
Hawaii OP-129; OP-420; OP-590; OP-2008 
Idaho OP-999; OP-1697 
Indonesia OP-627 
Mexico OP-1123 
NevadaOP-561; OP-981; OP-1340 
Oregon OP-1340 
Pacific Ocean OP-738; OP-866; OP-978 
Philippine Islands OP-607; OP-1763; OP-

1855 
Rocky Mountains OP-1938 
Russian Federation OP-1701 
Utah OP-561; OP-1204 
Vennont OP-1922 
Washington OP-347; OP-627 

basanite OP-1455 
benmoreite, Utah OP-1716 
Bolivia, metal ores OP-35 
California 

B2053 
metal ores OP-185 

carbonatites 
diamonds OF94-0174 
metal ores B 2062 
New Mexico OP-1658 
Venezuela B 2062 

clinopyroxenite, geophysics OP-1465 
dacites 

OP-1289 
AlaskaOP-1745 
Arizona C 1103-A; OP-1264 
Bolivia C 1103-A 
ChileOP-562; OP-1836 
Ghana OP-1967 
North CarolinaOP-1556 
Oregon OP-1011; OP-1715 
Philippine Islands OP-1136; OP-1324; OP-

1325; OP-1435; OP-1661; OP-1722; OP-
1763; OP-1855; OP-1887; OP-2048 

Washington GQ-1682; OP-347; OP-355 
diabase · 

Arizona C 1103-A 
Atlantic Ocean OP-987 
California OP-1122 
Russian Federation OP-973 
Wyoming OP-1188 

diorites 
Alaska OP-1842 
C.alifornia OP-286 

felsite, C.alifornia 0 P -1642 
flood basalts 

Antarctica OP-49 
Hawaii OP-363 
Russian Federation OP-1447 
Washington OP-396 

gabbros 
OP-1359; OP-1599 

AlaskaOP-1603; OP-1698 
Arizona OP-1102; OP-1103 
Atlantic Ocean OP-987 
CaliforniaOP-1102; OP-1920 
Chile OP-621 
Cyprus OP-986 
ground waterOP-1761 
Hawaii OP-244 
Indian Ocean OP-1230 
MinnesotaOP-1674 
Ontario OP-928 
Russian Federation OP-928; OP-973 

garnet lherzolite, China OP-377 
glasses 

New Mexico OP-2023 
Utah OF 94-0242; OP-513 

granites 
AlaskaOF93-0545; OP-1372; OP-1544 
ArizonaOP-1102; OP-1986 
Basin and Range Province OP-2058 
California OF 94-0134; OF 94-0148; OP-

454; OP-1072; OP-1073; OP-1102; OP-
1122; OP-1537; OP-1638; OP-1657; 
OP-1932; OP-1986 

China OP-546 
Florida OP-603 
geophysics OP-445; OP-589; OP-1687 
Georgia OP-524; OP-1421 
Ghana OP-1967 
Great Basin OP-2058 
ground water OP-1761 
Italy OF 94-0190 
Maine 1-2360 
Mexico C 1103-A 
Nevada OF 94-0148 
New Hampshire OP-2051 
Oregon OP-1489 
Queensland Australia OP-327 
Saudi Arabia OP-429 
South Carolina OP-524 
structural geology OP-1 057 
Sweden P 1570; OP-2009 
Washington B 1846; GQ-1682 
Wisconsin B 1904-J 
Wyoming OP-1560 

granodiorites 
Arizona OP-65 
California OP-65; OP-1236; OP-1505; OP-

1701; OP-1702 
Colorado OP-1820 
Gennany OP-1701; OP-1702 
NevadaOP-1196 
New York OP-43 
Russian Federation OP-1701; OP-1702 

harzburgite 
C.alifornia OP-633 
France OP-633 
Japan OP-633 

hawaiite, Nevada OP-1285 
hypabyssal rocks 

Arizona OF 93-0392; OP-2059 
Washington OF 93-0686 

ignimbrite 
Arizona B 2053 
California B 2053 
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lamprophyres 
ArizonaOP-1914 
Colorado OP-86 
New MexicoOP-1914 

latite, Utah OP-1716 
leucogranite, Colorado OP-86 
lherzolite 

California OP-633 
China OP-377 
France OP-633 
Japan OP-633 

Mariana Islands, marine geology OP-264; OP-
267 

microdiorite 
ArizonaOP-1914 
NewMexicoOP-1914 

Micronesia, marine geology OP-264; OP-267 
mid-ocean ridge basalts 

geochemistry OF 93-0393-A; OF 93-0393-
B,C 

Hawaii OP-1445 
Pacific Ocean OP-763 

Montana B 2045 
monzodiorite, California OP-1425 
monzogranite 

Colorado OP-989; OP-1820 
Virginia OP-1356 

monzonites, Utah OP-75 
Nevada, metal ores OP-185 
norite OP-1807 
obsidian, Nevada OP-1115 
ocean-island basalts 

geochemistry OF 93-0393-A; OF 93-0393-
B,C 

Russian Federation OP-929 
Oceania, oceanography OP-262 
olivine tholeiite 

Colorado OP-1981 
New Mexico OP-1981 

Pacific Ocean, oceanography OP-262; OP-865 
pantellerite, Italy OP-1608 
peridotites, Montana OP-505 
phonolites 

Kenya OP-588 
New Mexico OP-1682 

picrite, Russian Federation OP-1447 
plutonic rocks 

Alaska B 2020; B 2068 
Arizona C 1103-A 
California OF 94-0267; OP-168; OP-1809; 

OP-1830; OP-1933 
Jurassic OP-1852 
Montana MF-2274 
Virginia OP-1212 

porphyry 
Andes OP-217 
ArizonaOP-1914 
BoliviaC 1103-A 
California OP-1129 
Colorado OP-86 
metal ores OP-439 
New Mexico OP-1914 
Queensland Australia OP-327 
Utah OP-513 

pumice 
Arizona OF 94-0232 
Philippine Islands OP-933; OP-1136; OP-

1661; OP-1763; OP-1887 
pyroclastics 

AlaskaOP-128 
California OP-17 41 
Costa Rica OP-1159 
Italy OF 93-0399; OP-63 
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Philippine Islands OP-1435; OP-1722; OP-
2048 

Quaternary OP-528 
pyroxenite, Maryland B 2076 
quartz diorites, Washington OF 94-0002-A; 

OF 94-0002-B 
quartz monzonite 

C.alifornia OP-286 
China OP-937 

rhyodacites, Oregon OPi612; OP-1011; OP-
1715 

rhyolite tuff 
Arizona C 1103-A; GQ-1743 
Idaho B 2091 

rhyolites 
OP-1289 

AlaskaOP-737 
Arizona OP-2059 
C.ali:fomia B 2053; OP-332 
geochemistry OP-824 
Idaho B 2091 
Nevada C 1103-A; OP-405; OP-1679 
New Mexico OF 93-0680; OP-1818; OP-

2023 
North CarolinaOP-712; OP-1556 
structural geology OP-1182 
Texas OP-343 
tin ores B 2062 
Utah OP-513; OP-1204 
Virginia OP-712 

scoria 
Oregon OP-1011 
Philippine Islands OP-1855 

shoshonite; Oregon OP-1011 
syenites, Poland OF 94-0145 
tholeiite 

Alaska B 2068 
Hawaii OP-243 
Oregon OP-1011 
Pacific Ocean OP-131 
Solomon Islands OP-526 
Vermont OP-1923 

tholeiitic basalt 
Oceania OP-538 
Pacific Ocean OP-538 

tonalite 
Alaska OP-1247 
C.aliforniaOP-1073; OP-1895 
Colorado OP-1820 
Italy OF 94-0190 
Oregon OP-1489 
Washington OP-878 

trachyandesites · · 
Colorado OP-1981 
New Mexico OP-1981 

trachybasalts 
Colorado OP-1981 
New Mexico OP-1981 

trachytes 
NevadaOP-1886 
Texas OP-343 

troctolite 0 P -1810 
trondhjemite 

OP-2053 
Alaska OP-1304 
Oregon OP-1489 

tuff 
OP-1769 

Andes OP-1206 
Argentina OP-1824 
Arizona P 1541; B 2053; C 1103-A; GQ-

1743 
Bolivia OP-1205 

California B 2053; OF 93-0683; OP-358; 
OP-1988 

Colorado OP-729; OP-1654 
engineering geology OP-979 
Idaho B 2091; OP-810 
Kenya OP-588 
Nevada WRI 92-4016; OF 94-0049; OF 94-

0151; OP-257; OP-380; OP-671; OP-
715; OP-886; OP-1093; OP-1106; 
OP-1323; OP-1379; OP-1462; OP-1485; 
OP-1679; OP-1684; OP-1841; OP-1934; 
OP-1975; OP-2038; OP-2066 

New Mexico OP-1818 
Oregon OP-917 
Utah B 2071; OF 94-0242; OP-513; OP-

1672 
ultramafics 

Alaska OP-509; OP-1603; OP-1698 
Mariana Islands OP-265; OP-266 
Micronesia OP-265; OP-266 
West Pacific Ocean Islands OP-268; OP-269 

Utah 
gold ores OP-641 
stratigraphy OP-136 

Vermont OP-1002 
Virginia 

MF-2229 
geochemistry OP-104 

volcanic glass 
Alaska B 2047 
Australasia OP-260 
Europe OP-260 
Ordovician OP-519 

volcanic rocks 
Alaska OP-1698 
Andes C 1103-A; OP-208; OP-217 
ArizonaB 2021-D; B 2053; GQ-1720 
California B 2053; I-2305; OP-381; OP-

791; OP-847; OP-894; OP-1121; OP-
1236; OP-1286; OP-1392; OP-1982 

Colorado 1-2291-B; OP-1298; OP-1299 
FranceOP-11 
geochemistry OF 94-0423 
Greenland OP-1315 
Guatemala OP-194; OP-289 
iron ores B 2062 
Mexico C 1103-A 
Montana OP-1562 
Nevada B 2053; B 2007; OF 93-0690; OP-

322; OP-531; OP-791; OP-930; OP-
1742; OP-1959 

Ontario OP-827 
Oregon OP-772 
Pacific Ocean OP-592 
Russian Federation OF 92-0020-H 
South CarolinaOP-1315 
Spain OP-11 
United Kingdom OP-1315 
Utah 1-2291-B; OP-532; OP-1742 
Venezuela B 2062 
Washington OF 93-0686; GQ-1680; OP-

1402 
Wyoming OP-1562 

Washington, stratigraphy OP-580 
welded tuff 

California OP-1943 
<..-:olorado OP-720 
Nevada WRI 92-4016; OP-8~6 

West Pacific Ocean Islands, marine geology 
OP-270; OP-274 

ignimbrite 
Arizona 

geochemistry B 2053 
Tertiary B 2053 

California 
geochemistry B 2053 
Tertiary B 2053 

UUnoian 
Illinois OP-1524 
New Jersey OP-1955 
Pennsylvania OF 94-0434 

UUnois see also Brassfield Formation; Illinois 
Basin; Illinois River; Lake Michigan; Michigan 
Basin; Mississippi Embayment; Mississippi 
River; Mount Simon Sandstone; New Madrid 
region; Ohio River; Roxana Silt; Saint Peter 
Sandstone; Woodfordian. 
conservation OF 93-0130 
earthquakes OP-1752 
engineering geology 

Chicago Illinois WRI 94-4112; OP-645 
Du Page County Illinois WRI 94-4112 

environmental geology 
OF 93-0292-E 

Boone County illinois OF 93-0402 
Fulton County illinois WRI 93-4056 

fluorsparOP-1332 
geochemistry, Alexander County illinois 

C 1120-D 
geologic hazards OP-1198 
geomorphology 

Chicago Illinois OP-1300 
Madison County Illinois OF 93-0288 
Saint Clair County Illinois OF 93-0288 

ground waterWRI 93-4050; OP-1107 
hydrogeology 

OF93-0649 
Will County Illinois WRI 93-4048 

hydrology 
YR; C 1120-B; WRI 93-4089 

Iroquois County Illinois WRI 93-4018 
Kane County Illinois OF 93-0483 
Kankakee County illinois WRI 93-4018 
Kendall County Illinois OF 93-0483 
La Salle County Illinois OF 93-0483 
McHenry County Illinois OF 93-0483 
Will County Illinois WRI 93-4018 

maps, Cook County illinois YR; OF 94-0134 
metal ores OP-842; OP-1111 
petroleum OF 93-0596-H 
pollution 

W 2413; C 1120-C 
Boone County I11inois OF 93-0403; OF 93-

0404 
Winnebago County illinois WRI 93-4187 

sedimentary petrology OP-1399; OP-1400 
stratigraphy 

Crawford County Illinois OP-955 
Lawrence County illinois OP-955 
Wabash County Illinois OP-955 

waste disposal, Bureau County Illinois W 2398 
UUnois Basin 

diagenesis OP-1293 
petroleum OF 94-0211; OP-1587 
sedimentary petrology OP-382; OP-1135 
stratigraphy OP-955; OP-1549 

UUnois River 
hydrology OF 93-0421 
pollution YR; OF 92-0467 

Illinoisan see Illinoian 
DUte 

Alabama, energy sources OP-797 
geochemistry OP-204 
Massachusetts,sedimentarypetrologyOP-1291 



New Mexico, pedogenesis OP-19W 
Rhode Island, sedimentary petrology OP-1291 
stratigraphy OP-1330 
Texas, diagenesis OP-691 
Western Interior, stratigraphy OF 93-0680 

Umenite 
geochemistry OP-950 
New Jersey, heavy minerals OP-1996 
New Mexico, uranium ores OP-1989 

Imataca Complex 
areal geology B 2062 
economic geology B 2062 
kaolin deposits B 2062 
manganese ores B 2062 
non-metal deposits B 2062 

imbricate tectonics 
t"'hlifornia, Mesozoic OP-332 
Canadian Shield OP-247 
Great Lakes OP-247 
Montana B 2045; OF 94-0147; OP-1567 

impact craters see also meteor craters. 
1-2328; OP-135; OP-1031; OP-1403; OP-1778; 
OP-1871; OP-1905; OP-2029 
Iowa, Cretaceous OP-998 
Mexico, stratigraphy OP-1 085 
New Jersey 

oceanography OP-1792 
stratigraphy OP-1804 

Virginia, stratigraphy OP-689 
South AustraliaOP-1785 

impact statements 
C 1103-A 
California OF 94-0218 
Colorado C 1103-A 
Hawaii, hydrogeology WRI 94-4028 
Louisiana, ground water WRI 93-4184; OF 94-

0069 
Montana OF 94-0120 
North Dakota, hydrology WRI 94-4018 
South Dakota, hydrology WRI 94-4018 
Taiwan, geomorphology OF 93-0381 
Utah WRI 91-4111 
Wyoming 

fluvial features WRI 91-4153 
Quaternary OF 93-0687 

impactite 
OP-1478 
Australia, meteor craters OP-1009 

Imperial Formation 
Invertebrata OP-9W 
Neogene OF 93-0562 
stratigraphy OF 93-0678; OP-235; OP-1650; 

OP-1860 
Imperial Valley 

earthquakes OP-334 
ground water OP-802 
hydrogeology OP-573 
hydrology WRI 93-4014 

impsonite 
Oklahoma, geochemistry OP-231 
Victoria Australia, sedimentary petrology 

OF93-0680 
incarbonization see coalification 
inclination, magnetic see magnetic inclination 
inclusions see also fluid inclusions. 

OP-1098 
Colorado, structural geology OP-1820 
England, sedimentary petrology OP-1179 
Gennany, sedimentary petrology OP-1179 
mineral inclusions 

AlaskaOP-1574 

New Mexico OP-943; OP-2023 
Utah OF 94-0242 

New York, tectonics OP-1311 
Ordovician OP-519 
Philippine Islands, geochemistry OP-933 
South Carolina, metal ores OP-19 
Utah, molybdenum ores OP-513 
Vennont. structural geology OP-714 
xenoliths 

Arizona P 1541 
California OP-318; OP-633 
China OP-377 
France OP-633 
Hawaii OP-244; OP-1322 
Japan OP-633 
Mexico OP-1123 
tectonics C 1103-A 

incoalation see coalification 
Incorporated Research Institutions for Seismology 

network see IRIS network 
increment see recharge 
Independence dike swarm 

crustOP-168 
India 

Vertebrata OP-1441 
Indian Creek North Carolina 

ground waterOP-1211 
Indian Ocean see also Arabian Sea; Leg 118. 

Pliocene, Kerguelen Plateau OF 94-0446 
Indian Peak Caldera 

areal geology OF 94-0193 
Indian Peninsula see Bangladesh; India; Pakistan 
Indian Plate 

Bangladesh, structural geology OP-1539 
Pakistan 

sedimentation OF 93-0680 
structural geology OP-1630 

Indian reservations see also Navajo Indian Res
eJVation; Yakima Indian ReseJVation. 
Alaska, mineral resources C 1103-A 
Arizona 

ground water OF 94-0064 
metal ores OF 93-0619 

Colorado, heavy mineral deposits B 2061-B 
Kansas, hydrogeology OF 94-0035 
mineral resources C 11 03-A 
Minnesota 

metal ores OP-456 
mineral resources OF 93-0572-A; OF 93-

0572-B; OF 94-0428; OF 94-0429 
Montana 

ground waterWRI 93-4193 
hydrology WRI 93-4215; WRI 93-4216 
metal ores OF 93-0680; OP-10 

natural gas OP-570 
Nebraska, hydrogeology OF 94-0035 
Nevada 

metal ores OP-639 
mineral resources OP-534 

New Mexico 
ground water WRI 94-4033 
heavy mineral deposits B 2061-B 

pollution OF 93-0110 
Utah 

hydrogeology WRI 92-4043 
metal ores OP-639 

Wyoming 
energy sources OP-413; OP-415; OP-436 
geochemistry OP-938 
geophysical sUJVeys OP-468 
hydrogeology OF 94-0093 

ilmenite • Indiana Harbor Canal 281 

hydrology WRI 94-4014 
mineral resources C 1103-A 
oil and gas fields OP-240 
sedimentary petrology OP-239; OP-412 
stratigraphy OP-629 
weathering OP-414 

Indian Springs Quadrangle 
stratigraphy B 2088 

Indiana see also Brassfield Fonnation; Cinciunati 
Arch; Illinois Basin; Lake Michigan; Michigan 
Basin; Mount Simon Sandstone; New Madrid 
region; Ohio River basin; Saint Peter Sandstone. 
earthquakes OP-1752 
ecology OF 94-0200 
engineering geology OP-602; OP-744 
environmental geology OF 93-0292-E 
geologic hazards 

OP-1198 
Marion County Indiana OF 94-0179-U 

ground water 
WRI 92-4142; WRI 93-4050; OP-1287 
Adams County Indiana WRI 92-4142 
Allen County Indiana WRI 92-4142 
Benton County Indiana WRI 92-4142 
De Ka1b County Indiana WRI 92-4142 
Dubois County Indiana WRI 92-4142 
Elkhart County Indiana WRI 92-4142 
Fayette County Indiana WRI 92-4142 
Franklin County Indiana WRI 92-4142 
Gibson County Indiana WRI 92-4142 
Jasper County Indiana WRI 92-4046; 

WRI 92-4142 
Knox County Indiana WRI 92-4142 
Kosciusko County Indiana WRI 92-4142 
Lagrange County Indiana WRI 92-4142 
Lake County Indiana WRI 92-4142 
Laporte County Indiana WRI 92-4142 
Marshall County Indiana WRI 92-4142 
Newton County Indiana WRI 92-4046; 

WRI92-4142 
Noble County Indiana WRI 92-4142 
Orange County Indiana WRI 92-4142 
Pike County Indiana WRI 92-4142 
Porter County Indiana WRI 92-4142 
Posey County Indiana WRI 92-4142 
Randolph County Indiana WRI 92-4142 
Saint Joseph County Indiana WRI 92-4142 
Starke County Indiana WRI 92-4142 
Steuben County Indiana WRI 92-4142 
Sullivan County Indiana WRI 92-4142 
Union County Indiana WRI 92-4142 
Wayne County Indiana WRI 92-4142 

hydrogeology, Lake County Indiana WRI 92-
4115 

hydrology 
OF 93-0088; OF 93-0421; OF 93-0452 
Benton County Indiana WRI 93-4018 
Jasper County Indiana WRI 93-4018 
Lake County Indiana WRI 93-4018 
Laporte County Indiana WRI 93-4018 
Marshall County Indiana WRI 93-4018 
Newton County Indiana WRI 93-4018 
Porter County Indiana WRI 93-4018 
Saint Joseph County Indiana WRI 93-4018 
Starke County Indiana WRI 93-4018 

pollution W 2413; OF 92-0467; OF 93-0133 
sedimentary petrology, Harrison County Indi

anaOP-382 
waterways WRI 93-4066 

Indiana Harbor Canal 
hydrogeology WRI 92-4115 
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Indio Hills 
earthquakes OP-1729 
stratigraphy OP-85 

Indonesia 
Cenozoic OP-1144 
energy sources, Sumatra OP-872 
geochemistry 

Kalimantan Indonesia OP-430; OP-626 
Merapi OP-352 
Sumatra OP-430; OP-626; OP-758 

geologic hazards B 2047 
geophysical surveys B 2047 
metal ores, Merapi OP-1787 
petrology, Krakatoa OP-627 
sedimentary petrology 

OP-133; OP-1720 
Sumatra OP-300 

seismicity OP-1753 
structural geology, Krakatoa OP-323 

Indonesian Seas see Banda Sea; Java Sea 
induced earthquakes 

OP-558 
South Africa OP-559 

inductively coupled plasma methods 
California, geochemistry OP-1592 
geochemistry C 1103-A 
Georgia, geochemistry W 2373 

industrial ash see ash 
industrial minerals see also zeolite deposits. 

C 1103-A 
Mexico C 1098; OF 93-0532 
United States C 1098; OF 93-0532 

industrial waste see also waste water. 
Massachusetts, environmental geology OP-

1401 
Mississippi, waste disposal WRI 93-4058 

infiltration 
Arkansas, hydrogeology WRI 92-4106 
Colorado, ground water OP-330 
ground water OP-864 
Hawaii, geologic hazards OP-723 
hydrogeology OP-581 
Massachusetts 

ground waterWRI 91-4112 
pollution OP-26 

Missouri, hydrogeology OF93-0648 
Nevada 

engineering geology OP-886 
environmental geology OP-346 
waste disposal OP-236 

New Mexico, hydrogeology WRI 93-4213 
North Dakota, soils W 2389 
Ohio 

ground water WRI 92-4135 
hydrogeology OP-1292 
hydrology WRI 93-4018 

Utah, ground waterOP-102 
Virginia, structural geology OP-1356 

lnfobase OF 94-0001 
information systems see also geographic infor

mation systems. 
YR; OF 94-0001; OF 94-0052 
Alaska 

geochemistry C 1103-A 
hydrology WRI 93-4018 

Arkansas OF 94-0052 
California, ground water OP-226 
environmental geology YR 
geochemistry YR 
geophysical surveys OP-616 
ground water OF 94-0086 

hydrogeology C 1103-A; OF 94-0052 
hydrology YR; WRI 93-4018; OF 94-0052 
Mexico, economic geology OF 93-0532 
Nevada, ground water OP-226 
Oklahoma, hydrogeology OF 94-0086 
South America, mineral resources B 2062 
United States, economic geology OF 93-0532 

infrared methods 
B2047 
environmental geology OF 94-0401 
non-metal deposits OF 94-0158 

Inglewood Fault see Newport-Inglewood Fault 
lNG RES 

OF94-0052 
pollution OF 94-0052 

inland seas see epicontinental seas 
inlets see also tidal inlets. 

Maryland, marine installations OF 93-0381 
North Carolina OF 93-0381 

Inner Mongolia China 
geochronology OP-937 

inner transition elements see rare earths 
Insecta 

OP-333 
Ethiopia OP-1 080 
United Arab Emirates OP-1 080 

insects 
termites 

Arizona OP-1396 
Egypt OP-1 079 
EthiopiaOP-1080 
United Arab Emirates OP-1 080 

installations, marine see marine installations 
installations. underground see underground instal

lations 
intentional pollution 

Ontario DDS-0025 
Interior Department Eleetronic Acquisition 

System OF 94-0052 
intermediate-focus earthquakes OP-375; OP-

822 
intermontane basins 

China, engineering geology OP-546 
Rocky Mountains 

hydrogeology OF 94-0124 
sedimentary petrology OP-1268; OP-1835 

International Falls Quadrangle 
mineral resources OF 94-0428; OF 94-0429 

International Humic Substances Society 
geochemistry W 2373 

International Seismological Observing Period 
seismicity OP-1274 

International Union of Geological Sciences see 
IUGS 

Internet YR; OF 94-0001; OF 94-0052; OF 94-
0134; OF 94-0570 

intertidal sedimentation 
OF93-0381 
France, geomotphology OF 93-0381 
geomotphology OF 93-0381 
Israel, geomotphology OF 93-0381 
United Kingdom, geomotpho1ogy OF 93-0381 

intrusion (ground water) see salt-water intrusion 
intrusions see also dike swarms. 

Alaska 
OP-1603 
metal ores OP-509 

Antarctica OP-246 
Arizona 

C 1103-B 

deformation OP-1731 
metal ores C 1103-A 
mineral resources C 1103-A 
tectonics OP-552 

Arkansas, seismicity OP-1423 
Atlantic Ocean OP-987 
Basin and Range Province OF 94-0246 
batholiths 

AlaskaOP-1676 
ArizonaC 1103-A; OP-1986 
Basin and Range Province OP-1673 
California OF 94-0267; OP-454; OP-894; 

OP-895; OP-1537; OP-1575; OP-1592; 
OP-1809; OP-1830; OP-1986 

Colorado OP-989: OP-1820 
Fiji OP-1861 
Great Basin OP-1673 
Italy OF 94-0190 
Minnesota op.::gz 
Oregon OP-1861 
Queensland Australia OP-327 
Utah OP-1204 
Washington B 1846; OP-251 

breccia pipes · 
Andes OP-1206 
Arizona C 1103-A; OF 93-0619; OP-947 
metal ores B 2049-A 
Montana OP-214 
New Mexico OP-1818 

California, deformation OP-1731 
Colorado, mineralogy OP-17 49 
diatremes 

Colorado OP-1520 
diamonds OF 94-0174 
Venezuela B 2062 

dikes 
OP-2053 
Alaska B 2068 
Arizona P 1541; C 1103-A; OP-404; OP-

1019; OP-1732; OP-1914 
Arkansas OP-237 
Bolivia OF 94-0238; OP-1205 
California B 2053; OP-318; OP-404; OP-

1073;0P.,.l122;.0P-1805;0P-1988;0P-
2002 

Chile OP-621 
Columbia Plateau OP-533 
Cyprus OP-986 
Fiji OP-767 
Hawaii OP-175 
Nevada OP-767; OP-889; OP-981; OP-

1019; OP-1282; OP-1379; OP-1679 
New Mexico OP-1658; OP-1818; OP-1914 
Oregon OP-767 
Papua New Guinea OP-767 
Queensland Australia OP-327 
Rocky Mountains OP-1380 
Russian Federation OP-1209 
Spain OP-767 
Utah OF 93-0680 
Vermont OP-1001 
Victoria Australia OF 93-0680; OP-30 
Washington B 1846; OP-417 

ground water WRI 94-4045 
Hawaii, earthquakes OP-199 
Idaho 

Mesozoic P 1439 
metal ores P 1439 

Kentucky, seismicity OP.,.J423 
laccoliths 

Colorado OP-1820 
Pacific Ocean OP-978 

layered intrusions 



chromite ores OF 94-0174 
Montana MF-2274 

metal ores OP-338 
Mexico, metal ores C 1103-A 
Montana, hydrogeology WRI 93-4026 
Nevada 

metal ores OP-923 
structural geology OP-1170 

New Mexico OP-990 
Nicaragua, metal ores C 1103-A 
North C.arolina, structural geology OP-1556; 

OP-1862 
Oregon 

geophysical surveys OP-614 
Mesozoic P 1439 

plugs, Washington OP-417 
plutons 

OP-1455 
Alabama OP-1358 
Alaska B 2068; B 2074; OP-579; OP-664; 

OP-761; OP-1087; OP-1088; OP-1247; 
OP-1304; OP-1372; OP-1430; OP-1544; 
OP-1738; OP-1823 

Arizona C 1103-A; OP-65; OP-995; OP-
996; OP-1019; OP-1102 

Basin and Range Province OP-1673; OP-
2058 

British Columbia OP-1645 
t~ornia OF 94-0148; OF 94-0267; OP-

65; OP-168; OP-286; OP-454; OP-894; 
OP-895; OP-919; OP-1023; OP-1102; 
OP-1351; OP-1425; OP-1456; OP-1505; 
OP-1537; OP-1564; OP-1638; OP-1642; 
OP-1805; OP-1809; OP-1895; OP-1933; 
OP-2054 

Canada OP-997 
Colorado OP-989 
Colorado Plateau OP-506 
geochemistry OP-1536 
Great Basin OP-1673; OP-2058 
ldahoOP-1184; OP-1353; OP-1645 
Italy OF 94-0190 
JurassicOP-1852 
Minnesota OP-82 
Montana OP-1357 
Nevada OF 94-0005; OF 94-0148; OP-991; 

OP-995; OP-996; OP-1019; OP-1124; 
OP-1282; OP-1354; OP-1462; OP-1485; 
OP-1671; OP-1679; OP-2063 

New England OP-1003 
North CarolinaOP-1184 
Peru OP-1184 
plate tectonics OP-1295 
Queensland Australia OP-327 
Saudi Arabia OP-1508 
structural geology OP-1360 
Utah OP-991; OP-1204 
Washington GQ-1680; GQ-1682; OP-251; 

OP-1082; OP-1312 
Western InteriorOP-506 

Poland OF 94-0145 
polymetallic ores B 2062 
ring complexes, Saudi Arabia OP-1508 
Russian Federation, metal ores OP-167; OP-

929 
Saudi Arabia, tungsten ores OP-429 
sills 

Alaska OP-1247; OP-1430 
California OP-1122 
Nevada OP-397 
New Mexico OP-1682 
Ontario OP-928 
Russian Federation OP-928; OP-973 

Utah OP-1378 
Washington OP-417 

stocks 
Arizona C 1103-A 
Bolivia C 1103-A; OF 94-0238 
California OP-1988 
MontanaOP-214 
Washington OF 94-0002-A; OF 94-0002-B 

Texas, Oligocene OP-343 
Turkey, metal ores OP-1258 
Utah 

OP-75 
Cenozoic B 2071 

Venezuela, economic geology B 2062 
Vermont, structural geology OP-2013 
Virginia 

structural geology OP-1113; OP-1862 
tectonophysics OP-1437 

Washington, geochemistry OF 93-0686 
Wyoming, structural geology OP-1257; OP-

1560 
intrusive mountain see batholiths 
Invertebrata see Arthropoda; Brachiopoda; 

Coelenterata; Mollusca; worms 
invertebrates see also arthropods; brachiopods; 

bryozoans; corals; echinoderms; foraminifers; 
graptolites; mollusks; radiolarians; sponges. 
Alaska 

environmental geology OF 94-0044 
hydrology OF 94-0083 

California 
stratigraphy OF 93-0503 
structural geology OP-127 

Colorado Plateau, stratigraphy OP-1397 
ecology OF 93-0406; OF 93-0407 
Iowa, ecology WRI 93-4024 
Kentucky, stratigraphy B 2073 
Montana, environmental geology OF 94-0120 
Nevada, environmental geology WRI 92-4024-

B 
New Mexico, environmental geology WRI 93-

4065 
Phanerozoic GN 
Wisconsin 

ecology WRI 93-4024 
hydrology WRI 93-4024 

lnyo Mountains 
structural geology OP-454 

Io SateiUte OP-1652 
iodates 

Chile, nitrate deposits OF 94-0240 
iodine 

New Mexico, lead-zinc deposits OP-1 063 
United Kingdom, geochemistry OP-1472 
United States, geochemistry OP-1472 

ionium see Th-230 
Iowa see also Forest City Basin. 

Cretaceous OP-998 
ecology WRI 93-4024 
engineering geology OP-233 
environmental geology OP-845 
hydrogeology 

OF94-0088 
Oayton County Iowa OF 94-0056 

hydrology 
YR; C 1120-B; WRI 93-4062 

Iowa County Iowa OF 94-0078 
Johnson County Iowa OF 94-0078 
Wayne County Iowa WRI 93-4099 
Woodbury County Iowa WRI 93-4018 

Invertebrata OP-1035 
maps I-1420 (NK-14) 
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petroleum OF 93-0596-G; OF 94-0024 
pollution 

W 2413; C 1120-C; OP-844 
Iowa County Iowa OP-1228 

sedimentary petrology OP-1399 
IPOD see Leg 48; Leg 51; Leg 52; Leg 58; Leg 61; 

Leg 62; Leg 63; Leg 76; Leg 80; Leg 89; Leg 91 
Ir see iridium 
Iran 

engineering geology OF 94-0248 
Irazu 

geologic hazards B 2047 
petrology OP-1159 

iridium 
Montana, stratigraphy OP-1572 
Pacific Ocean, stratigraphy OP-159; OP-1840 
stratigraphy OP-1470 
Wyoming, stratigraphy OP-1723 

IRIS network 
California, seismologyOP-1506; OP-1847 
Gulf of California, crust OP-2056 
Iceland, seismology OP-1506; OP-1669 
Rocky Mountains, crust OP-2056 
Washington, earthquakes OF 93-0542 

Irish Lake Quadrangle 
maps MF-2256 

iron 
OP-1130 
Alaska, sedimentary petrology OP-1825 
Arizona, pollution OP-861 
Colorado 

OF 93-0680; OP-1929 
hydrology C 1103-A 
sedimentary petrology OP-1991 

Fe-55, Maryland OP-747 
Fe-57, geochemistry OP-717 
geochemistry OF 93-0393-A; OF 93-0393-B,C 
geophysics OP-1465 
Gulf Coastal Plain, energy sources OP-731 
Idaho, ground water WRI 93-4091 
Indonesia 

geochemistry OP-626 
sedimentary petrology OP-1720 

Maryland, ground water OP-1145 
metal ores C 1103-A 
Missouri 

pollution OF 93-0362 
structural geology OP-1231 

New Mexico, metal ores OF 93-0680 
Ontario, metal ores OP-928 
Pacific Ocean, stratigraphy OP-1840 
Peru. geochemistry OP-1962 
pollution OP-512; OP-1189 
Russian Federation, metal ores OP-928 
sedimentary petrology OP-1946 
South Carolina, ground water OP-1145 
stratigraphy OP-28 
Utah, sedimentary petrology OP-1991 
Virginia, mineralogy OP-1748 
West Virginia, mineral resources 1-2364-D 

Iron Axis region Utah 
intrusions OP-75 

Iron Dyke Mine 
metal ores P 1439 

iron meteorites see also octahedrite. 
petrology OP-1693 
Texas, phase equilibria OP-554 

iron ores see also algoma-type. 
B2062 
California OP -185 
NevadaOP-185 
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Pennsylvania, mineralogy OP-829 
Venezuela B 2062 

Iron oxides 
Arkansas, Quaternary OP-1839 
Colorado, geochemistry OP-563 
Tennessee, Quaternary OP-1839 

Iron Springs Formation 
structural geology OP-1631 

Irondequoit Creek basin 
hydrogeology OF 93-0370 

ironstone 
Pacific Ocean, ocean floors OP-340 

Iroquois Formation 
stratigraphy OP-696 

irrotational wave seeP-waves 
irruption (intrusion) see intrusions 
Ishpeming greenstone belt 

structural geology B 1904-0 
Ishtar Terra see Maxwell Montes 
lslaChiloe 

Quaternary OP-41 
Isla de Mona 

geomorphology OF 94-0001 
gronnd waterOP-1636 
QuatemaryOP-1764; OP-1970 

island arcs see also fore-arc basins. 
Alaska, plate tectonics OP-279 
Basin and Range Province, geochemistry OP-

2058 
Bolivia, metal ores OP-35 
Canada, Jurassic OP-997 
Cuba, plate tectonics OP-1083 
Great Basin, geochemistry OP-2058 
Indonesia, seismicity OP-1753 
Mariana Islands, geologic hazards OF 93-0541 
metal ores OP-338 
Micronesia, geologic hazards OF 93-0541 
Oceania, oceanography OP-262 
Pacific Coast, plate tectonics YR 
Pacific Ocean, oceanography OP-262 
Philippine Islands 

geochemistry OP-607 
magmas OP-1136 

Puerto Rico, tectonophysics OP-1171 
Russian Federation 

plate tectonics OP-279 
tectonophysics OP-280 

structural geology OP-1182 
Vermont, geochemistry OP-1923 
West Pacific Ocean Islands, plate tectonics OP-

1367 
Island Park Geothermal Area 

hydrogeology B 2067 
island-arc areas see island arcs 
Isle of Palms 

geologic hazards OP-313 
geomorphology OP-433 

Isle Royale Fault 
tectonophysics OP-518 

Isles Dernieres 
geomorphology OP-184 

isoclinal folds 
Arizona OP-1229 
Colorado, sedimentary petrology OP-1750 
Vermont, Cambrian OP-2014 

isopach maps 
Pacific Coast, continental margin I -2091-A 
Pakistan, energy sources OF 93-0523 

isopleth maps 
Arizona, ground water W 1779-P 

West Virginia 
hydrology I-2364-E 
mineral resources I-2364-D; I-2364-F; 1-

2364-G 
isoprenoids 

Alaska, pollution OP-370 
California, geochemistry OP-1451 
Canada, energy sources OP-707 
United States. energy sources OP-707 

lsoptera 
Invertebrata OP-1 080 

isostasy see also asthenosphere. 
California, geophysical suiVeys OF 92-0702; 

OF 93-0246; OF 93-0247; GP-1006 
Colorado, geophysical suiVeys GP-1 009 
Colorado Plateau OP-1766 
Great Lakes, Quaternary OP-1577 
Nevada OP-1865 
Newfoundland, geophysical suiVeys OP-535 
Oregon OP-775 
Washington OP-775 

isostatic rebound 
tectonophysics OP-310 

isothermal remanent magnetization 
Alaska, stratigraphy OP-732 

isotopes see also carbon; hydrogen; lead; neodym
ium; oxygen; radioactive isotopes; radon; stable 
isotopes; strontium; thorium; uranium. 
Ar-40, Guatemala OP-194 
Ar-40/Ar-39 

OP-584 
AlabamaOP-1358 
Alaska OP-139; OP-1692 
CalifomiaOP-613; OP-1809; OP-1933 
Chile OP-562; OP-598 
Colorado OP-1520 
Hawaii OP-1322 
Idaho OP-2030 
Marshall Islands OP-501 
Micronesia OP-501 
MontanaOP-1248 
NevadaOP-1093; OP-1170; OP-1250; OP-

1802; OP-2028 
New York OP-1311 
Pacific Ocean OP-525; OP-708; OP-709; 

OP-960; OP-1812 
Pennsylvania OP-2046 
Rocky Mountains OP-1380 
Russian Federation OP-1209 
Solomon Islands OP-526 
Utah OP-1802; OP-2030 
Vermont OP-1002 
Washington OP-1082; OP-1402 
Western InteriorOP-1774 

Be-10 
Atlantic Ocean OP-970 
Illinois OP-1208 
Mississippi Valley OF 94-0208 
Pacific Ocean OP-970 
Yugoslavia OP-663 

Brazil, gold ores C 1103-A 
C-13/C-12 

Alaska OP-370; OP-732; OP-1173; OP-
1707 

Arizona OP-643 
Arkansas OP-237 
Basin and Range Province OP-915 
California OF 93-0683: OP-172; OP-675; 

OP-1593 
coalP 1570 
energy sources P 1570 
Far East OP-1675 

geochemistry OP-530 
Great Basin OP-915 
Great Britain OP-146 
Greenland OP-675 
Guatemala OP-395 
Gulf of California OP-808 
hydrogeology OP-556 
Idaho OP-1259; OP-1294 
Kansas OP-1495 
natural gasP 1570 
NebraskaOP-1495 
NevadaOP-157; OP-257; OP-967; OP-1979 
New Hampshire OP-2051 
New Mexico OP-908; OP-1989 
Newfoundland OP-801 
Pacific Ocean OP-159 
Quaternary OP-668 
Quebec OP-801 
Rocky Mountains OP-1491 
Russian Federation OP-151; OP-1176 
sedimentary petrology OP-1399 
stratigraphyOP-12 
Sweden OP-2009 
United States OP-801 
Victoria Australia OP-30 
Western Interior OP-1863 
Wyoming P 1570; OP-416 

C-14 
Alaska B 2068 
Antarctica OP-187 
Arizona OP-643; OP-2021 
Atlantic Coastal Plain P 1410-D; B 2069; 

OP-685 
Basin and Range Province OP-915 
California OF 93-0620; OF 93-0683; OP-

172; OP-342; OP-542; OP-675; OP-
1460; OP-1821; OP-1927; OP-2000 

CanadaOP-141 
ChileOP-41 
ColombiaOP-1015 
Colorado OP-523 
Connecticut OP-863 
CostaRicaOP-1159 
EgyptOP-1968 
Florida OP-21; OP-742; OP-1832 
geochemistry OP-530 
Great Basin OP-915 
Great Lakes OP-150; OP-1177 
Greenland OP-675 
gronnd water OP-1772 
Guatemala OP-194 
Gulf Coastal Plain P 1410-D 
Gulf of California OP-821 
Hawaii OP-593; OP-1241 
Illinois OP-1208 
Indonesia OP-872 
Kansas OP-1495 
Massachusetts OP-863 
NebraskaOP-1495 
Nevada OF 93-0620; OP-91; OP-257; OP-

967; OP-1622; OP-1821; OP-1979; OP-
2066 

New Jersey OP-1803 
Oregon OP-619; OP-670 
Russian Federation OP-151; OP-667; OP-

1176 
Sudan OP-1968 
Texas OP-1224 
United States OP-141 
Washington OF 93-0542; OP-1133 
Wyoming OF 93-0687; OP-831 

Q-36 
California OP-1733 



ldahoOP-45 
Cs-137 

Arizona OP-2021 
C.alifornia OP-2000 
Commonwealth of Independent States OP-

478 
Europe OP-478 
New Hampshire OP-2051 
South DakotaOP-118 

D/H 
Arizona WRI 94-4063; OP-354 
Atlantic Coastal Plain OF 93-0484; OP-685 
Australasia OP-260 
Australia OP-423 
California WRI 93-4043; OF 93-0683; 

OF94-0267; HA-0727; OP-169; OP-573 
ColoradoOP-1688; OP-1858 
Europe OP-260 
Florida OP-467 
geochemistry OP-259 
Great Lakes OP-277 
Guatemala OP-395 
Honduras OP-906 
metal ores OP-338 
Mexico OP-906 
mineralogy OP-860 
natural gas P 1570 
Nevada WRI 93-4043 
Oklahoma OF 92-0642 
Puerto Rico OP-293 
Spain OP-1207 
UtahOP-573 
Wyoming P 1570; OF 93-0384 

Fe-55, Maryland OP-747 
Fe-57, geochemistry OP-717 
geochemistry OP-2041 
geochronology C 1107 
He-3 

Atlantic Coastal Plain OP-195; OP-1262; 
OP-1263 

ground waterOP-1910 
New Jersey OP-1969 

He-4/He-3 
C.alifornia OP-1460 
energy sources P 1570 
New Hampshire OP-1245 

Idaho, hydrogeology OF 94-0076 
Kr-85, Atlantic Coastal Plain OP-209; OP-1263 
Li-7, Arizona WRI 94-4063 
Minnesota, hydrogeology OP-458 
N-15/N-14 

Arizona WRI 94-4063 
California OF 93-0414; OP-172 
MinnesotaOP-1545 
Missouri OF 93-0362 

Nd-144/Nd-143 
OP-584 

l"'hlifornia OP-454; OP-633; OP-1214 
China OP-377; OP-937 
France OP-633 
Japan OP-633 
Mexico OP-1123; OP-1214 
New England OP-1003 
Oregon OP-1011 
Pacific Ocean OP-131 
Philippine Islands OP-607; OP-1136 

Ne-22/Ne-20, Hawaii OP-1445 
Nevada, waste disposal OP-671 
North Dakota, hydrogeology OP-458 
0-18 

Atlantic Coastal Plain OF 93-0484 
Quaternary OP-481 

0-18/0-16 

AlaskaB 2080; OP-291; OP-732; OP-1134; 
OP-1707 

Arizona OP-65; OP-354 
Atlantic Coastal Plain OP-685 
Australia OP-423 
California WRI 93-4043; OF 93-0683; 

OF 94-0267; OP-65; OP-454; OP-573; 
OP-675; OP-1284 

CanadaOP-141 
Colorado OP-1858 
Florida OP-467 
Great Lakes OP-150; OP-277 
Greenland OP-675 
Guatemala OP-395 
Hawaii OP-877 
Honduras OP-906 
hydrogeology OP-556 
Idaho OF 94-0055; OP-1259; OP-1294 
Japan SeaOP-1783 
metal ores OP-338 
Mexico OP-906 
Michigan OF 93-0103 
mineralogy OP-860 
NebraskaOP-1339 
Nevada WRI 93-4043; OF 93-0357; OP-

1196; OP-1485 
New England OP-1 003 
Oklahoma OF 92-0642 
Oregon OP-1011 
Puerto Rico OP-293 
Quaternary OP-668 
Russian Federation OP-667 
Saudi Arabia OP-1508 
Spain OP-1207 
stratigraphy OP-12 
United States OP-141 
UtahOP:..573 
Washington OP-355 
Wyoming OF 93-0384; OP-611 

Os-187/0s-186 
China OP-365 
Ontario OP-928 
petrology OP-1693 
Russian Federation OP-928 
Yukon Territory OP-365 

Pb-206/Pb-204 
Andes C 1103-A; OP-899 
ArizonaOP-65 
California OP-65; OP-449; OP-1121; OP-

1678 
Chile C 1103-A; OP-598 
China OP-377; OP-937 
Colorado C 1103-A; OP-1298; OP-1299; 

OP-1981 
France OP-11 
metal ores OP-1328 
Nevada C 1103-A; OF 93-0690 
New England OP-1003 
New Mexico OP-1981 
Newfoundland OP-801 
Oregon OP-1011; OP-2068 
Pacific Ocean OP-131; OP-525; OP-978 
Philippine Islands OP-1136 
Poland OF 92-0393 
Quebec OP-801 
Russian Federation OP-1209; OP-1454 
Spain OP-11 
United States C 1103-A; OP-801 
Washington OP-2068 

Pb-207 /Pb-204 
Andes C 1103-A; OP-899 
Arizona OP-65 
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California OP-65; OP-1023; OP-1121; OP-
1284; OP-1678 

Chile OP-598 
China OP-937 
Colorado OP-1298; OP-1299 
France OP-11 
Mexico OP-1123 
Nevada C 1103-A 
Newfoundland OP-801 
Oregon OP-1011; OP-2068 
Pacific Ocean OP-978 
Philippine Islands 0 P -1136 
Poland OF 92-0393 
Quebec OP-801 
SpainOP-11 
United States OP-801 
Washington OP-2068 

Pb-207 /Pb-206 
California OP-449 
MinnesotaOP-1674 
Washington OP-1312 

Pb-208/Pb-204 
Andes C 1103-A; OP-899 
Appalachians OP-1878 
CalifomiaOP-1023; OP-1121 
Chile C 1103-A; OP-598 
Colorado C 1103-A; OP-1298; OP-1299 
France OP-11 
Mexico OP-1123 
Nevada C 1103-A; OF 93-0690; OP-972 
Newfoundland OP-801 
Oregon OP-1011 
Pacific Ocean OP-978 
Philippine Islands OP-1136 
Poland OF 92-0393 
Quebec OP-801 
Russian Federation OP-1209 
Spain OP-11 
United States C 1103-A; OP-801 

Pb-208/Pb-206, California OP-449; OP-1678 
Pb-210 

California OP-2000 
Colorado OF 93-0534 

Ra-226 
Arizona WRI 93-4226 
Connecticut OP-197 
PennsylvaniaOP-1891 
Utah WRI 93-4226 

Rb-87/Sr-86, Chile OP-1836 
Rn-222 

Alabama OF 93-0292-D 
Appalachians OF 93-0292-C 
Arkansas OF 93-0292-F 
Atlantic Coastal Plain OF 93-0292-C 
California WRI 93-4043 
Colorado OP-1301 
Connecticut OF 93-0292-A; OP-197 
Delaware OF 93-0292-C 
environmental geology OF 93-0292-A; 

OF 93-0292-B; OF 93-0292-C; OF 93-
0292-D; OF 93-0292-E; OF 93-0292-F 

Florida OF 93-0292-D 
geochemistry OP-803 
geologic hazards OF 93-0292-C 
Georgia OF 93-0292-D 
Great Lakes region OF 93-0292-E 
hydrogeology OP-556 
Idaho OF 94-0066 
Illinois OF 93-0292-E 
Indiana OF 93-0292-E 
Kentucky OF 93-0292-D 
Louisiana OF 93-0292-F 
Maine OF 93-0292-A 
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Maryland OF 93-0292-C 
Massachusetts OF 93-0292-A 
Michigan OF 93-0292-E 
Minnesota OF 93-0292-E 
Mississippi OF 93-0292-D 
Nevada WRI 93-4043 
New England OF 93-0292-A 
New Hampshire OF 93-0292-A 
New Jersey OF 93-0292-B 
New Mexico OF 93-0292-F 
New York OF 93-0292-B 
North Carolina OF 93-0292-D 
Ohio OF 93-0292-E 
Oklahoma OF 93-0292-F 
Pennsylvania OF 93-0292-C; OP-1891 
pollution OF 93-0292-D; OF 93-0292-F 
Rhode Island OF 93-0292-A 
South Carolina OF 93-0292-D 
Tennessee OF 93-0292-D 
Texas OF 93-0292-F; OP-1024 
Vermont OF 93-0292-A 
Virginia OF 93-0292-C; OP-104 
West Virginia OF 93-0292-C 
Wisconsin OF 93-0292-E 
Wyoming OF 94-0093 

Russian Federation 
geochemistry OP-1447 
metal ores OP-167 

S-34, Alaska OP-1825 
S-34/S-32 

Alaska OP-732 
Arizona WRI 94-4063 
California OF 93-0683 
Canada OP-1940 
ChinaOP-609; OP-1713 
Colorado OP-1654; OP-1858; OP-1991 
diagenesis OP-1992 
geochemistry OP-910 
geomotphology OP-71 
Gulf Coastal Plain OP-731 
Gulf of California OP-808 
NevadaOP-1457 
Newfoundland OP-801 
Pacific Ocean OP-978 
Pennsylvania OP-841 
Poland OP-2006 
Quebec OP-801 
Russian Federation OP-840 
Spain OP-1207; OP-1487 
United States OP-801; OP-1940 
Utah OP-1991 
Western InteriorOP-1863 
Yukon Territory OP-1342 

S-35 
Colorado OP-1668 
Wyoming OP-1668 

Sm-147/Nd-144 
OP-584 

China OP-937 
Sr-87 /Sr-86 

OP-584 
AlaskaOP-737; OP-740; OP-1823 
Arkansas OF 93-0494 
California OF 94-0267; OP-234; OP-454; 

OP-633; OP-1023; OP-1214; OP-1284; 
OP-1537 

t1lile OP-1836 
China OP-377; OP-1186 
Colorado OP-86; OP-1428; OP-1981 
Far East OP-1675 
Florida OP-2024 
France OP-633 
geochemistry OF 94-0423 

hydrogeology OP-556 
Idaho OP-1259; OP-1294 
Japan OP-633 
Louisiana OF 93-0494 
Mexico OP-1085; OP-1123; OP-1214 
NebraskaOP-1339 
Nevada C 1103-A; OP-541; OP-672; OP-

1282; OP-1285; OP-1959 
New England OP-1003 
New Mexico OP-990; OP-1498; OP-1981 
Oregon OP-1011 
Pacific Ocean OP-131; OP-525; OP-738 
Pennsylvania OP-11 09 
Philippine Islands OP-607 
plate tectonics OP-1295 
Puerto Rico OP-1 060 
Russian Federation OP-1209; OP-1454 
Solomon Islands OP-526 
Spain OP-1487 
Utah OP-1204; OP-1428; OP-1828 

Sr-90, Idaho WRI 93-4201 
tectonics C 1103-A 
Texas, hydrogeology WRI 93-4112 
Th-230 

geochronology OP-516 
Hawaii OP-877 

Th-232/Th-230, California OP-853 
U-234/Th-230, C'.alifomia OP-853 
U-238 

Arizona WRI 93-4226 
geochronology OP-516 
Utah WRI 93-4226 

U -238/Pb-204, China OP-937 
U-238/U-234 

California OP-515 
Nevada OP-515; OP-654 

Victoria Australia, sedimentary petrology 
OF93-0680 

Israel see also Dead Sea. 
diagenesis OP-624 
geomotphology OF 93-0381 

Italy see also Apennines. 
energy sources, Po Valley OP-146 
fluid inclusions 

Alban Hills OP-1042 
Monte Somma OP-60 
Vesuvius OP-60 

geochemistry 
OP-1548 

Mount Etna OP-352 
Vesuvius OF 93-0399 

geologic hazards, Vesuvius B 2047 
geomotphology, Venice Italy OF 93-0381 
lava, Vesuvius OP-63 
metasomatism, Bergamo Italy OP-974 
Paleozoic, Sila Massif OF 94-0190 
petroleum, Sicily Italy OF 94-0166 
petrology, Pantelleria OP-1608 
Quaternary, Pozzuoli Italy OP-1 029 
structural geology, Piemonte Italy OP-72 

Itasca State Park 
Quaternary OP-90 

lUGS 
plate tectonics OP-980 

Ivanhoe Deposit 
gold ores OP-930 

Ivanhoe Lake fault zone 
Precambrian OP-669 

Ivanpah Orogeny 
petrology OP-2053 

Ivishak Formation see Prudhoe Bay Field 

Ivotuk Hills 
stratigraphy B 2068 

Izu Peninsula 
geophysical swveys OF 93-0542 

Izu-Bonin Arc 
geophysical suiVeys OP-537; OP-539 
marine geology OP-261; OP-263; OP-268; OP-

269; OP-270; OP-271; OP-272; OP-273; 
OP-274 

oceanography OP-262 
petrology OP-538 

J 

JSandstone 
sedimentary petrology OP-1418 

J·M ReefOP-976 
Jackfork Group 

geochemistry OP-231 
Jackpile Sandstone Member 

metal ores OP-776 
uranium ores P 1548; OP-1989 

Jackson Lake 
Quaternary OP-832 

Jackson Tennessee 
environmental geology WRI 93-4148 
ground water WRI 92-4146; WRI 93-4170 
pollution WRI 93-4108; WRI 93-4223 

Jackson, Charles Thomas OP-1570 
Jacobs Creek basin 

hydrogeology WRI 91-4164 
jadeite 

petrology OP-1359 
Jamaica 

environmental geology OP-1223 
James River 

hydrology WRI 94-4018 
James-Missouri Aquifer 

ground waterOP-503 
Japan 

earthquakes 
OF93-0542 

AsoOP-1546 
Kanto Plain OF 93-0542 
Kuju OP-1546 
Tokyo Japan OF 93-0542 
Unzen OP-1546 

fluvial features OF 93-0381 
geologic hazards, Sakura-jima B 2047 
geomotphology 

OF93-0381 
Honshu OF 93-0381 

geophysical suiVeys 
B 2047; OF 93-0542 

Izu Peninsula OF 93-0542 
Sakura-jima B 2047 

geophysics, Sakura-jima B 2047 
metal ores 

OP-1550 
Fukazawa Mine OP-812 

ocean floors, Sagami Bay OP-746 
petrology OP-633 
plate tectonics OP-925 
Quaternary, Lake Biwa OF 93-0542 
seismology 

OF93-0542 
Tokai Japan OF 93-0542 

stratigraphy OP-386 
Japan Sea see also Leg 127; Leg 128. 

fluvial features OF 93-0381 



geomorphology OF 93-0381 
mantle OP-730 
Quaternary OP-1783 

jarosite 
Andes, metal ores OP-208 
Chile, metal ores OP-598 
Colorado, metal ores OP-1858 

Jarvis Creek Glacier 
deformation OP-1574 

Jasper Aquifer 
ground water WRI 90-4119; WRI 91-4137 

Jasper Seamount 
MioceneOP-1322; OP-1812 

Java see Merapi 
Java Sea see Sunda Shelf 
Jefferson Memorial 

rock mechanics OF 93-0350 
Jemez Lineament 

crust OP-1925 
JEOL 8900 Superprobe 

geochemistry OF 94-0404 
Jherruck Pakistan 

coal OF 93-0589 
energy sources OF 93-0523 

Jinotega Nicaragua 
geophysical surveys OF 94-0280 

JKPLOT OP-462 
Joana Limestone OP-1725; OP-1726 
Job Canyon Caldera 

faults OP-1485 
J ohan coal field 

Eocene MF-2263-E 
John Muir House National Historic Site 

geologic hazards WRI 93-4009 
Johnnie Formation 

petrology OP-1988 
Johnson Creek basin 

ground water WRI 93-4090 
Johnson Valley Fault 

earthquakes OP-374; OP-407; OP-2011 
seismology OP-256 

joints 
OP-1793 
Arizona, petrology P 1541 
California OP-604 
Colorado B 2000-C,D 
Ohio, Quaternary OP-1956 
Utah 

B 2000-C,D 
sedimentary petrology OP-1378 

Vermont, engineering geology B 2075 
jokulhlaups 

Washington, geomorphology WRI 93-4093 
Joplin Quadrangle 

coal 1-2426-A 
Jordan see Dead Sea 
Jordan Formation 

ground water W 2397 
pollution OP-1930 

Josephine Ophiolite OP-661 
Joshua Tree earthquake 1992 

crust OP-784 
earthquakes OF 93-0542; OP-80; OP-373; OP-

379; OP-1729 
seismology OP-335 

Joshua Tree Terrane 
faults OP-65 

Juan de Fuca Plate 
plate tectonics YR; OP-1987 

Quaternary OF 93-0542 
tectonophysics OF 93-0706 

Juan de Fuca Ridge 
metal ores OP-1309 
ocean floors OP-360; OP-1551 

Juan de Fuca Strait 
continental margin I-2091-A; I-2091-B 

Judith River Formation 
hydrogeology WRI 93-4026 

Juncos Puerto Rico 
ground water WRI 91-4079 

Juneau Alaska 
metamorphism OP-1247 
petrology B 2074; OP-1429 

Juneau gold belt 
gold ores B 2068; OP-1676 
petrology OP-579 

Junggar Basin 
geophysical surveys OP-448 

junior high school 
energy sources OP-932 
environmental geology OF 94-0001 
hydrology OP-916 

Jupiter see also Callisto Satellite; Ganymede Sat
ellite; Io Satellite; Voyager Program. 
OP-1585 

Jurassic see also Franciscan Complex; Great Val
ley Sequence; Nevadan Orogeny. 
P 1439; OC-0141; OC-0142; OP-311; OP-912: 

OP-1251; OP-1852 
Aalenian, Appalachians OP-1791 
Alabama OP-1358 
Alaska OP-139; OP-1088; OP-1304; OP-1692; 

OP-1842 
Arizona C 1103-A; C 1103-B: OP-1773; OP-

1986 
Atlantic Ocean OP-697; OP-794 
Basin and Range Province OP-2058 
Bathonian 

Appalachians OP-1791 
California OP-286 
Mexico OP-800 

British Columbia OP-98 
Brushy Basin Shale Member, uranium ores 

P 1548; OP-1989 
California C 1103-B; OF 92-0368-A; OF 92-

0368-B; OF 93-0503; OF 94-0148; OP-168; 
OP-185; OP-454; OP-1392; OP-1393; OP-
1425; OP-1456; OP-1499; OP-1628; OP-
1642; OP-1895; OP-1986; OP-2054 

Callovian 
Appalachians OP-1791 
C.alifomia OP-286 

Canada OP-997 
C.armel Formation OP-136 
Coast Range Ophiolite 

OP-381 
metal ores OP-1350 

Cotton Valley Group, energy sources OF 93-
0705 

Dogger 
Israel OP-624 
United States OP-624 

Entrada Sandstone, weathering OF 93-0390; 
OP-1719 

Far East OP-792 
Florida OP-1000 
Great Basin OP-2058 
Great Britain OP-792 
ldahoP 1439; OP-1058; OP-1084 
Josephine Ophiolite OP-661 
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!Gmmeridge Clay, ichnofossils OP-682 
!Gmmeridgian 

Colorado OP-1555 
Utah OP-1555 
Western InteriorOP-1774 

Massachusetts OP-686; OP-696 
Mexico C 1103-B; OP-312; OP-1957 
Morrison Formation 

OP-994; OP-1555; OP-1774 
energy sources OF 94-0427 
ground waterOP-1867 
sedimentary petrology OP-1990 
uranium ores OP-908 

Nevada OF 92-0368-A; OF 92-0368-B; OF 94-
0148; OP-185; OP-991; OP-1099; OP-1124; 
OP-1488; OP-1671; OP-2063 

New England OP-794 
New Jersey OP-1792 
New Mexico OP-1773 
New York OP-1311 
Norphlet Formation 

energy sources OP-797 
geophysical surveys OP-1013 

North Carolina OP-686 
Oregon P 1439; OP-1058 
Oxford Clay, ichnofossils OP-682 
Oxfordian, Alabama OP-461 
Pliensbachian OP-1362 
Salt Wash Sandstone Member, uranium ores 

p 1548 
Smackover Formation 

energy sources OF 93-0705; OP-461 
ground waterOP-1466 
sedimentary petrology OP-1418 

South America OP-1443 
South Australia OP-1785 
Stump Formation, natural gas OP-1150 
Tithonian 

Mexico OP-800 
Western InteriorOP-1774 

Todilto Formation, uranium ores C 1103-A 
Utah OP-324; OP-991; OP-1084; OP-1784 
Westwater Canyon Sandstone Member 

metal ores OP-776 
uranium ores P 1548; OP-1989 

Wyoming OP-416 

K see potassium 
K-bentonite 

Ordovician OP-519 
K-feldspar 

K 

Arizona, magmas OP-11 03 
geochemistry OP -166 
Nevada, geochronology OP-560 
Newfoundland, geochemistry OP-801 
Pacific Ocean, stratigraphy OP-1 064 
Quebec, geochemistry OP-801 
United States, geochemistry OP-801 

K·T boundary 
OP-12; OP-28; OP-1470 
AlaskaOP-1095 
CanadaOP-84 
Colorado OP-465; OP-1065; OP-1557 
Haiti OP-700; OP-1473; OP-1474; OP-1557; 

OP-1808 
Mexico OF 93-0680; OP-83; OP-1085; OP-

1557 
Montana OP-1572 
North DakotaOP-1714 
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Pacific Ocean OP-159; OP-1064; OP-1840 
Western Interior OF 93-0680 
Wyoming OP-628; OP-1723 

K/Ar 
Alaska 

geochronology MF-2155-E 
Jurassic OP-1692 
structural geology OP-664 

Arizona 
geomorphology OP-1 049 
manganese ores OP-1552 
metal ores C 1103-A 
Miocene B 2053 
stratigraphy B 2053 
Tertiary B 2053 

Basin and Range Province, structural geology 
OP-1673 

Bolivia 
gold ores C 1103-A 
metal ores OP-35 

British Columbia, structural geology OP-1645 
California 

Cenozoic B 2053; OP-2002 
Cretaceous OP-234 
Invertebrata OP-907 
Mesozoic OP-1809 
Miocene B 2053 
Neogene B 2053 
petrology OP-1982 
stratigraphy B 2053; OP-1650; OP-1860 
Tertiary B 2053; OP-613 

Chile 
metal ores OP-598 
Miocene OP-562 
Quaternary OP-1253 

Great Basin, structural geology OP-1673 
Guatemala, geothermal energy OP-194 
Hawaii, lava OP-243 
Idaho 

metal ores OP-1294 
structural geology OP-1645 

Italy, structural geology OP-72 
Montana, Cretaceous OP-1248 
Nevada 

deformation OP-1462 
fanlts OP-981 
geochronology OP-561 
gold ores OP-1115 
manganese ores OP-1552 
metal ores OP-923 
Miocene B 2053 
tectonics OP-405 

New Mexico, Tertiary OP-1140 
Peru, metal ores C 1103-A 
Utah 

Cenozoic B 2071 
geochronology OP-561 

Washington 
petrology OP-1312 
Quaternary OP-347 

K!f boundary see K-T boundary 
Kagoshima Japan see Sakura-jima 
Kahoolawe 

lavaOP-243 
Kaibab Formation 

geochemistry OP-947 
geomorphology OP-2021 

Kaibab National Forest 
metal ores C 1103-A 

Kaiparowits Plateau 
sedimentary petrology OP-1419 

Kaktovik Basin 
tectonophysics OP-302 

Kalapana earthquake 1975 
earthquakes OP-199 

Kalapana lava tlow 
petrology OP-545 

Kalimantan Indonesia 
geochemistry OP-430; OP-626 

kalium see potassium 
Kamchatka Peninsula 

geologic hazards OF 93-0569 
plate tectonics OP-279 
tectonophysics OP-280 

Kamchatka Russian Federation see also 
A vacha; Klyuchevskaya Sopka; Sheveluch. 
geophysical sutveys B 2047 

Kanawha Formation 
paleobotany OP-1051 
sedimentary petrology OP-300 
sedimentation OP-205 

Kanawha River 
environmental geology OP-466 
hydrology OF 93-0121 

Kane Springs Wash Caldera 
lava OP-1379 
magmas OP-1886 

Kankakee Arch 
ground water OF 93-0627; OP-11 07 

Kankakee River basin 
ground water WRI 92-4142 
hydrology WRI93-4018 

Kansas see also Anadarko Basin; Arkansas River, 
Bridge C~ek limestone Member, Cambridge 
Arch; Carlile Shale; Cheyenne Sandstone; Da
kota Formation; Flint Hills; Forest City Basin; 
G~eros S~ale; Greenhorn limestone; High 
P~ams Aqutfer, Kiowa Formation; Missouri 
River, Nemaha Ridge; Neosho River valley· 
Niobrara Formation; Ogallala Aquifer, Peori~ 
Loess; Sedgwick Basin. 
coal 

Allen County Kansas 1-2426-A 
Bourbon County Kansas 1-2426-A 
Cherokee County Kansas 1-2426-A 
Crawford County Kansas 1-2426-A 
Labette County Kansas 1-2426-A 
Montgomery County Kansas 1-2426-A 
Neosho County Kansas 1-2426-A 
Wilson County Kansas 1-2426-A 
Woodson County Kansas 1-2426-A 

engineering geology, Kansas River OP-1770 
environmental geology 

Cheyenne County Kansas 1-2468 
Sherman County Kansas 1-2468 
Wallace County Kansas 1-2468 

ground water P 1414-B; OF 93-0434· HA-
0722-F ' 

hydrogeology 
YR; WRI93-4018; OF 94-0089 

Atchison County Kansas OF 94-0035 
Brown County Kansas OF 94-0035 
Doniphan County Kansas OF 94-0035 
Hatvey County Kansas OF 93-0116 
Jackson County Kansas OF 94-0035 
Jefferson County Kansas OF 94-0035 
Kansas River valley OF 93-0051 
Kingman County Kansas WRI 93-4177 
Nemaha County Kansas OF 94-0035 
Pottawatomie County Kansas OF 94-0035 
Pratt County Kansas WRI93-4177 
Reno County Kansas OF 93-0099 

Shawnee County Kansas OF 94-0035 
Wabaunsee County Kansas OF 94-0035 

hydrology 
C 1120-B 

Kansas River valley C 1120-E 
microearthquakes B 2089 
petroleum OF 93-0596-G; OF 94-0024· OP-

1721 • 
pollution 

W2413 
Barton County Kansas W 2381-C 
Edwards County Kansas W 2381-C 
Kansas River YR 
Kingman County Kansas W 2381-C 
Pawnee County Kansas W 2381-C 
Pratt County Kansas W 2381-C 
Reno County Kansas W 2381-C 
Rice County Kansas W 2381-C 
Stafford County Kansas W 2381-C 

sedimentary petrology OP-1399 
Kansas River 

engineering geology OP-1770 
pollution YR 

Kansas River vaUey 
hydrogeology OF 93-0051 
hydrology C 1120-E 

Kansu China see Gansu China 
KantoPiain 

earthquakes OF 93-0542 
kaolin deposits 

Venezuela B 2062 
kaolinisation see kaolinization 
kaolinite 

Alaska, geochemistry OP-1707 
Andes, metal ores OP-208 
Appalachians, stratigraphy OP-1416 
Canada, stratigraphy OP-1319 
England, sedimentary petrology OP-1179 
Germany, sedimentary petrology OP-1179 
Hawaii, geochemistry OP-420 
Michigan, sedimentary petrology OF 93-0103 
Nevada, gold ores OP-2 
stratigraphy OP-1330 
United States, stratigraphy OP-1319 
Western Interior, stratigraphy OF 93-0680 

kaolinization 
Ohio, sedimentary petrology OP-1618 

Kapuskaslng Zone 
Precambrian OP-669 

Karatau Range 
tectonophysics OP-1183 

Karella Russian Federation 
metal ores OP-928 

Karimskaia Sopka see Karymskaya Sopka 
Karin Ridge 

sea water OF 94-0020 
karst see also karst hydrology; sinkholes. 

Pennsylvania, pollution OP-1433 
Puerto Rico, ground water OP-1636 

karst hydrology 
Florida, ground water WRI 92-4141 
geomorphology OP-71 
Kentucky 

ground water OP-834 
hydrogeology WRI93-4063 

Minnesota, ground water W 2397 
Pennsylvania 

ground water WRI94-4059 
pollution WRI93-4172; OP-315 

Tennessee, hydrogeology WRI92-4178 
karst topography see karst 



karstification 
China, metal ores OP-1186 

Karymskaya Sopka 
geologic hazards B 2047 

Kasel VallisOP-1146; OP-1884 
Kashimanada Japan 

geomorphology OF 93-0381 
katagenesis see catagenesis 
Katowice Poland see Olkusz Poland 
Kayak Shale B 2068 
Kayenta Formation 

ground water OP-837 
Kazakhstan 

natural gas OF 93-0316 
petrolewn OP-774 
stratigraphy OP-1675 
tectonophysics, Karatau Range OP-1183 

Kearsarge-Central Maine Basin 
stratigraphy OP-1376 

Keewatin Ontario 
QuaternaryOP-141 

Kelly Creek valley 
gold ores OF 94-0135 

Kelvin Formation 
natural gas OP-1150 

Kemik Sandstone 
stratigraphy B 2068 

Kenai Group 
energy sources B 2068 

Kenai Peninsula 
energy sources B 2068 
hydrology OF 93-0644 
structural geology OP-1565 

Kennedy Terrane 
structural geology OP-1738 

Ken ora District Ontario see Keewatin Ontario 
Kentucky see also Appalachian Basin; Breathitt 

Formation; Cincinnati Arch; Illinois Basin; 
Kanawha Formation; Lee F01mation; Missis
sippi Embayment; Mississippi River; New Ma
drid region; Ohio River; Pennington FoJUlation. 
earthquakes B 2089 
environmental geology 

OF 93-0292-D 
Laurel County Kentucky WRI 93-4005 

fluorspar OP-1332 
geologic hazards, Louisville Kentucky OF 94-

0179-R 
ground water 

Butler County Kentucky WRI 93-4077 
Hardin County Kentucky OP-834 
Logan County Kentucky WRI 93-4077 
Louisville Kentucky OF 94-0075 
McLean County Kentucky WRI 93-4077 
Muhlenberg County Kentucky WRI 93-

4077 
Ohio County Kentucky WRI 93-4077 
Todd County Kentucky WRI 93-4077 

hydrogeology 
OF 93-0157 

Franklin County Kentucky WRI 93-4063 
hydrology 

WRI 92-4173; WRI 93-4106; OP-1635; 
OP-1646 
Jefferson County Kentucky OP-1279 
Kentucky River basin OF 93-0326-A; 

OF 93-0326-B 
Louisville Kentucky WRI 94-4023 

metal ores OP-842 
Pennsylvanian 

MF-2275 

Greenup County Kentucky OP-1758 
petrolewn OF 93-0596-H 
pollution 

OF 93-0292-D 
Kentucky River YR 

structural geology 
OP-1278 

Rough Creek fault zone OP-1801 

Kentucky River 
pollution YR 

Kentucky River basin 
hydrology OF 93-0326-A; OF 93-0326-B 

Kenya 
geophysical sutveys, Kenya Rift valley OP-

394; OP-710 
mantle, Kenya Rift valley OP-440 
petrology, Kenya Rift valley OP-588 
structural geology, Kenya Rift valley OP-441; 

OP-566 
tectonophysics, Kenya Rift valley OP-1519 

Kenya Rift valley 
geophysical sutveys OP-394; OP-710 
mantle OP-440 
petrology OP-588 
structural geology OP-441; OP-566 
tectonophysics OP-1519 

Keokee Quadrangle 
sedimentary petrology OP-677 

kerabitwnen see kerogen 
Kerguelen Plateau 

Pliocene OF 94-0446 

kerogen 
natural gas OP-912 
Oklahoma, energy sources OP-345 
Oregon, stratigraphy OF 93-0623 
Utah, energy sources OP-97 

Ketchikan Quadrangle 
metal ores B 2082 

Kettle Dome 
structural geology OP-1 082 

kettles 
Massachusetts, geomorphology OP-911 

Keweenawan 
Iowa OF 94-0024 
Michigan OP-124 
Minnesota OF 94-0024 
Wisconsin OP-124 

Keweenawan Rift 
petrolewn OF 94-0024; OP-1721 
plate tectonics OP-123 
structural geology OP-1538 
tectonics OP-124 
tectonophysics OP-518 

KEY analysis system 
seismology OF 94-0183; OF 94-0184; OF 94-

0185; OF 94-0186 

Key Largo 
Quaternary OP-1168 

Key Largo Limestone OP-1141 

Keyes Mountain Fault 
structural geology OP-1817 

Keyser Quadrangle 
maps OF 93-0009 

KGRAs 
geotheJUlal energy OF 93-0680 

Khairpur Meteorite 
petrology OP-897 

Kidd Creek Deposit 
sulfides OP-827 
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Kilauea 
earthquakes OP-199 
environmental geology EV; OF 93-0680 
geochemistry OP-352; OP-1266; OP-1445 
geologic hazards OF 93-0551-B; OF 94-0179-

G; OF 94-0216 
geophysical sutveys B 2092 
geotheJUlal energy OP-175; OP-434 
hydrogeology OF 93-0082; OF 93-0551-D; 

OP-799 
magmas OP-198 
oceanography MF-2237 
petrology OP-129; OP-244; OP-363; OP-545 
pollution OF 93-0551-E; OP-1963 
Quaternary OP-391 
seismology B 2089; OF 94-0432 
structural geology OP-1890 
volcanic features OF 94-0137 
volcanology OP-593 

Killarney Lake Idaho 
ground water WRI 93-4091 

Killik River Quadrangle 
stratigraphy B 2068 

kimberlite see diamonds 
Kimmerian see Cimmerian 
Kimmeridge Clay 

ichnofossils OP-682 
Kimmeridgian 

Colorado OP-1555 
Utah OP-1555 
Western Interior OP-1774 

Kinderhookian see also Banff FolUlation. 
Nevada OP-846 
UtahOP-846 

KINER OS 
hydrology WRI 93-4018 

King Salmon Alaska 
environmental geology OF 94-0323 

Kings Bowl lava field 
maps I-1632 

Kingshill Aquifer 
ground waterOP-898 

Kingston Massachusetts 
ground waterWRI 91-4112 

Kingston Peak Formation OP-1122 
Kingston Quadrangle 

geomorphology GQ-17 40 
ground water OF 93-0658 

Kingston Range 
petrology OP-1121 

Kinter Formation 
Tertiary B 2053 

Kious Spring Quadrangle 
mapsOP-105 

Kiowa Formation 
ground water P 1414-E 

Kirchhoff integral 
geophysical sUIVeys OP-426 

Kirgizia see Kyrgyzstan 
Kiribati 

geomorphology OF 93-0381 
Kirkwood Formation 

ground water WRI 90-4180 
Kirkwood-Cohansey Aquifer 

ground water WRI 90-4180 
Kittanning Formation OP-1252 
Klamath Falls Oregon 

earthquakes EV 
Klamath Lake 

ecology WRI 93-4087 
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Klamath Mountains 
gold ores OF 93-0680 
maps OF 93-0703 
metal ores OF 93-0296 
metamotphic rocks OP-1017 
plate tectonics OP-398 
stratigraphy OP-661 
structural geology OP-1360 
tectonics OP-399 
tectonophysics OP-608 

Klamath River basin 
environmental geology OF 93-0497 
Vertebrata OP-1928 

Klamath River valley 
environmental geology OF 93-0497 

klippen 
Alaska, Jurassic OP-1692 

Klutlan Glacier 
geochemistry OP-351 

Klyuchevskaya Sopka 
geologic hazards B 2047 

Knight Island 
geochemistry B 2068 

knowledge-based systems see expert systems 
known geothermal resource areas 

Colorado, geothermal energy OF 93-0680 
Knox Group 

natural gas OF 94-0211 

Knoxville Formation 
metal ores OP-1273 

Kodiak Island 
structural geology OP-1565 

Kofa volcanic field 
petrology OP-1914 

Kola Peninsula 
engineering geology OP-1702 

Kola Russian Federation 
crystalline rocks OP-1701 

Kolor-map 
geophysical surveys OF 93-0585 

Kona 
geologic hazards OF 94-0179-G 

Konnarock Formation 
areal geology OP-712 

Kontinentales Tiefbohtprogramm der Bun
desrepublik Deutschland see KTB 

Koolau Range 
geochemistry OP-420 

Kootenay Formation 
OF 93-0680; OP-200; OP-698 
ground water WRI 93-4193 
maps 1-2434 

Koryak Range 
maps OF 92-0020-H 

Koyukuk Basin see Yukon-Koyukuk Basin 
Kr see krypton 
Kr-85 

Atlantic Coastal Plain, ground water OP-209; 
OP-1263 

Krafla 
geothermal energy OP-428 

Krakatoa 
petrology OP-627 
structural geology OP-323 

Krakow see Cracow Poland 
Krasnoyarsk Russian Federation see Taymyr 

Dolgan-Nenets Russian Federation 
KREEP OP-1403 

KRISP 
geophysical sutveys OP-394; OP-710 
mantle OP-440 
structural geology OP-441; OP-566 

Krumbo Reservoir Quadrangle 
maps MF-2267 

krypton 
Kr-85, Atlantic Coastal Plain OP-209; OP-1263 
New Mexico, lead-zinc deposits OP-1063 
United Kingdom, geochemistry OP-1472 
United States, geochemistry OP-1472 

KTB 
California, crystalline rocks OP-1701 
Germany 

crystalline rocks OP-1701 
geophysical surveys OP-702 

Russian Federation, crystalline rocks OP-1701 
Kuju 

earthquakes OP-1546 
Kula Plate 

plate tectonics OP-398 
tectonophysics OP-608 

Kula Ridge 
structural geology OP-1842 

Kumamoto Japan see Aso 
Kuna Formation 

stratigraphy B 2068 
Kuparuk River 

energy sources OP-1173; OP-1174 
Kuril Islands 

geologic hazards B 2047 
geophysical sutveys B 2047 

Kurobe River 
fluvial features OF 93-0381 

Kuskokwim Mountains 
Ordovician OP-751 

Kuskokwim River 
environmental geology OF 94-0085; OF 94-

0119 
metal ores C 1103-A 

Kuwait 
structural geology OF 94-0210; OP-1077 

K wangtung China see Guangdong China 
Kwanto Plain see Kanto Plain 
K wei chow China see Guizhou China 
Kwiniuk River 

environmental geology OF 94-0310 
kyanite deposits 

Appalachians MF-2198-B 
Kyrgyzstan 

natural gas OF 93-0316 
Kyushu see Kagoshima Japan; Kumamoto Japan; 

Nagasaki Japan; Oita Japan 
Kyzylkum see Tamdytau 

L 

L waves see swface waves 
L. C. Holding Tract 

environmental geology WRI 91-4111 
La see lanthanum 
La Barge Quadrangle 

maps OF 94-0204 
La Costa Ophiolite 

geochronology OP-312 
La Esmeralda Quadrangle 

maps MF-2244 
La Espanola Deposit 

gold ores C 1103-A 

metal ores OP-35 
La Honda Basin 

guidebook OP-847 
La Plata Canyon Quadrangle 

maps GQ-1710 
Labrador Sea 

Pliocene OF 94-0023 
laccoliths 

Colorado, structural geology OP-1820 
Pacific Ocean, metal ores OP-978 

Lackland Air Force Base 
ground water WRI 93-4037 

Lacona-Sandy Creek well field 
gro1md water WRI 90-4145 

lacustrine features see glacial lakes; lakes; 
meromictic lakes; playas; wetlands 

lacustrine sedimentation see also fluviolacustr
ine sedimentation; glaciolacustrine sedimenta
tion. 
California 

B 1995-D,E; B 2053; OP-148 
Quaternary OF 93-0558; OF 93-0683 

geochemistry OP-91 0 
Great Lakes, geomotphology OF 94-0200 
Michigan, geomotphology OF 93-0381 
Nevada, Quaternary OF 93-0680 
New York, geomotphology OP-1513 
Ohio 

environmental geology OF 94-0200 
geomotphology OF 93-0539; OF 94-0200 

Oregon, Quaternary OP-619 
LADS 

hydrogeology OF 94-0052 

lagoons 
Italy OF 93-0381 

Lagrangian method 
hydrology WRI 93-4042 

Laguna de Bay Volcano 
geochemistry OP-607 

Laguna Mountains 
Tertiary B 2053 

lahars 
Philippine Islands 

petrology OP-2048 
sedimentary petrology OP-1781 
volcanism OP-1722 

Quaternary OP-528 
Lahood Formation 

plate tectonics OP-2068 

Lajilla Mexico 
stratigraphy OP-83 

Lake Agassiz 
Quaternary OP-150; OP-1177 

Lake Baikal 
areal geology OP-471 
consetvation YR 
QuaternaryOP-151; OP-651; OP-667; OP-840; 

OP-1176; OP-1409 
sedimentary petrology OP-174; OP-1175 
stratigraphy OP-384 
structural geology OP-985; OP-1541; OP-2022 

Lake Banyoles 
geomotphology OP-71 

Lake Barco 
hydrology OP-773 

LakeBiwa 
Quaternary OF 93-0542 

Lake Bonneville 
Quaternary OP-369 



Lake Border Moraine 
Quaternary OP-1314 

Lake Byron 
hydrology WRI 93-4206 

Lake Coeur d'Alene 
enviromnental geology OF 93-0656 
geochemistry OP-366 

Lake Eisman earthquake 1989 
elastic waves OF 93-0583 

Lake Erie 
changes of level OP-1363 
enviromnental geology OF 94-0200 
geomorphology OF 93-0539; OF 94-0200; 

OF 93-0381 
ground waterOP-1107; OP-1341 
hydrology OP-1018 
orogeny OP-247 
Quaternary OF 94-0200; OP-141; OP-1314; 

OP-1899 
Lake Gogebic 

structural geology OP-1538 
Lake Henry 

hydrology WRI 91-4102 
Lake IDtchcock 

Quaternary OP-863 
Lake Huron 

ground water OP-1341 
Lake Idaho 

Vertebrata OP-1928 
Lake Lahontan 

Quaternary OF 93-0689; OP-91; OP-369: OP-
1450 

Lake MaumeUe 
hydrology WRI 93-4218 

Lake Mead 
defonnation OP-995 
Miocene B 2053 
structural geology OP-996; OP-1019 
tectonics OP-1037; OP-1038 

Lake Mead Fault 
faults OP-1039 
tectonics OP-1037; OP-1038 

Lake Meredith Reservoir 
hydrology WRI 91-4102 

Lake Michig-an 
changes of level MF-2254 
engineering geology WRI 94-4112 
geologic hazards OF 94-0255 
geomorphology OF 93-0381; OP-34; OP-1300 
ground water WRI 92-4142; OP-1341 
hydrogeology WRI 92-4115; OP-1306 
pollution OF 93-0132 
Quaternary OP-150; OP-1177 

Lake Michigan Basin see Michigan Basin 
Lake Michigan Lobe 

Quaternary OP-1208 
Lake Missoula 

Quaternary OP-1044 
Lake Monoun 

geologic hazards OP-1281 
Lake Nipigon Quadrangle 

maps 1-1420 (NM-16) 
Lake Nyos 

geologic hazards OP-1281 
LakeOahe 

hydrologyOP-118 
Lake Ontario 

orogeny OP-247 
Quaternary OP-141 
structural geology OP-248 

Lake Owyhee volcanic field 
gold ores OP-770; OP-772; OP-1861 

Lake Passaic 
ground waterOP-1955 

Lake Peak 
Quaternary OP-1906 

Lake Point Limestone 
stratigraphy B 2088 

Lake Purdy 
hydrology OF 93-0498 

Lake Saint Clair 
ground water OP-1341 

Lake Superior 
maps 1-1420 (NM-16) 
Quaternary OP-1577 
tectonophysics OP-518 

Lake Superior region 
stratigraphy B 1904-R 

Lake Tahoe 
hydrology WRI 93-4182 

Lake Wlnimusset 
Quaternary OP-485 

Lake Winona 
hydrology WRI 93-4218 

lakes see also glacial lakes; limnology; 
meromictic lakes. 
OP-1885 
Basin and Range Province, Quaternary OP-

1450 
California 

geochemistry OF 93-0683 
Quaternary OF 93-0683; OP-675 
sedimentary petrology OF 93-0683 
sediments OF 93-0683 

Colorado, hydrogeology OP-1668 
Great Basin, Quaternary OP-1450 
Greenland, Quaternary OP-675 
Dlinois, engineering geology WRI 94-4112 
Nevada 

lacustrine features WRI 92-4024-B 
Quaternary OF 93-0680; OF 93-0689 

New England, hydrology WRI 93-4092 
Wisconsin, hydrogeology WRI 91-4136 
Wyoming 

hydrogeology OP-1668 
Quaternary OF 93-0680 

Lakeside Mountains 
Mississippian OP-817 
stratigraphyOP-630; OP-816; OP-846 

Lakhra Formation 
stratigraphy OP-1 097 

Laid Formation 
stratigraphy OP-1 097 

Lamarck Granodiorite 
petrology OP-1505 

Lamb Point Aquifer 
ground water OP-837 

Lambert Shale 
guidebook OP-847 

Lame Deer Creek 
hydrology WRI 93-4216 

laminations 
California 

OP-148 
geochemistry OP-1221 
Holocene OP-342 

Colorado, Cretaceous OP-1535 
Florida, Quaternary OP-1600 
Kansas, Quaternary OP-1495 
Mexico, stratigraphy OF 93-0680 
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Nebraska, Quaternary OP-1495 
Nevada, Quaternary OF 93-0689 
New Mexico OP-1222 
Ohio, Quaternary OP-1956 
Saudi Arabia, Quaternary OP-1361 
Texas OP-1222 
United Arab Emirates, Quaternary OP-1361 
Utah, Cretaceous OP-1535 
Wyoming 

OP-239 
oil and gas fields OP-240 

Lamotte Sandstone 
metal ores OP-1333 

Lamprecht-Felder Deposit 
energy sources OP-731 

lamprophyres 
ArizonaOP-1914 
C.olorado, molybdenum ores OP-86 
New Mexico OP-1914 

Lance Formation 
energy sources OP-436; OP-637 
sedimentary petrology OP-412 

land canyons see canyons 
land cover 

enviromnental geology YR; OF 94-0401; OP-
574 

Oregon, enviromnental geology OF 94-0001 
West Virginia, environmental geology C 1103-

A 
land reclamation see reclamation 
land subsidence 

Arizona 
ground water WRI 93-4196 
hydrogeology OF 93-0165 

California, geologic hazards WRI 93-4114 
geologic hazards B 1926 
Nevada, hydrogeology OF 90-0179 
Texas, ground water WRI 92-4180; OF 93-

0075 
Utah 

environmental geology WRI 91-4111 
hydrogeology OF 93-0467 

land use see also conservation; geologic hazards; 
impact statements; land use maps; reclamation; 
waste disposal. 
Alaska 

economic geology OP-367 
mineral resources C 1103-A 

Antarctic Ocean, environmental geology OP-47 
Arizona, geochemistry C 1103-A 
Atlantic Coastal Plain, ground waterOP-1897 
California 

ground water OF 93-0665 
metal ores C 1103-A 
soils OF 94-0188 

Colorado 
hydrogeology WRI 93-4018 
mineral resources OF 93-0571 
pollution OF 94-0203; OP-2069 

Connecticut, pollution OF 91-0200 
ecology OF 94-0001 
environmental geology YR; OF 93-0680; 

OF 94-0052; OP-574 
Florida, ground water WRI 93-4061; OF 93-

0478 
geomorphology OF 94-0001 
Georgia, ground water OF 93-0478 
Great Plains, pollution W 2413 
hydrology WRI 93-4018 
Iowa 

engineering geology OP-233 
hydrology WRI 93-4099 



292 land use maps • Laurentide ice sheet 

Kansas, pollution W 2381-C 
Kentucky, hydrology WRI 94-4023 
Michigan, hydrogeology WRI 93-4018 
Midwest, pollution OP-1 09 
mineral resources C 1103-A 
Minnesota 

fluvial features OF 93-0164 
pollution WRI 93-4074; OP-1930 

Mississippi, hydrology WRI 93-4018 
Missouri, pollution OF 93-0362 
Nevada 

environmental geology WRI 92-4024-C 
hydrogeology OF 93-0463 

New Mexico 
economic geology C 1103-A 
pollution OP-469 

Ohio, ground water OF 93-0646 
Oregon 

environmental geology OF 94-0001 
hydrology WRI 93-4040 

Pennsylvania, pollution WRI 93-4172 
Virginia, hydrology YR 
West Virginia, environmental geology C 1103-

A 
Wyoming 

energy sources OP-359 
hydrogeology WRI 93-4183 

land use maps 
New Jersey, hydrogeology WRI 92-4145 
pollution OF 93-0110 

Landers earthquake 1992 
crust OP-784 
earthquakes OF 93-0542; OF 93-0557; OP-1; 

OP-80; OP-374; OP-379; OP-407; OP-410; 
OP-422; OP-610; OP-1155; OP-1194; OP-
1233; OP-1412; OP-1452; OP-1500; OP-
1591; OP-1694; OP-1729; OP-1916; 
OP-1951; OP-2011 

geologic hazards OF 94-0179-H; OP-1813 
neotectonics OP-495 
seismicityOP-1308; OP-1497; OP-1596 
seismology OF 93-0542; OP-81; OP-253; OP-

256; OP-335; OP-372; OP-421; OP-424; 
OP-447; OP-502; OP-927; OP-1316; OP-
1427 

structural geology OP-779 
landfills 

California, soil mechanics P 1551-A 
energy sources P 1570 
Florida 

environmental geology OP-21 
ground water WRI 92-4107; WRI 93-4027 

Kentucky, environmental geology WRI 93-
4005 

North Carolina, hydrogeology OF 93-0437 
Ohio, ground water WRI 94-4136 
South Carolina, ground water WRI 93-4146 
Taiwan, geomorphology OF 93-0381 
Tennessee 

environmental geology OP-583 
pollution OP-1681 

Vermont, environmental geology OP-521 
Washington, waste disposal OF 94-0146 

landslides see also avalanches; rockslides. 
OP-165; OP-1482; OP-1626 
California 

OF 93-0693; OP-964 
earthquakes OF 93-0556 
engineering geology OF 94-0248; OP-1483 
geologic hazards OP-121; OP-959; OP-

1813; OP-2042 
Canada, engineering geology OF 94-0248 

Colorado 
OF 93-0548; OF 93-0597; OF 94-0162 

earthquakes EV 
geologic hazards OF 93-0577; OF 94-0233 

Costa Rica 
damsOP-594 
seismicity OP-180 

Egypt, earthquakes EV 
geologic hazards P 1538-D; B 1926; OF 91-

0298; OF 94-0172; OF94-0179-U; OP-227; 
OP-1972 

Georgia, oceanography OP-1237 
Great Plains, geologic hazards OF 94-0195 
Hawaii 

engineering geology OF 94-0248 
geochemistry OP-420 
geologic hazards YR; OF 94-0216; OP-723 

Idaho, Quaternary OP-1327 
Iran, engineering geology OF 94-0248 
Montana, geologic hazards OF 94-0198 
Netherlands, earthquakes EV 
Nevada, structural geology OP-1679 
Ohio 

engineering geology B 2059-C 
geologic hazards B 2059-D 
soil mechanics B 2059-B 

Oregon, Quaternary OP-1327 
Pacific Ocean, oceanography OP-591 
Tennessee 

geologic hazards OP-1813 
seismologyOP-1814 

Utah 
B 1842-F 
earthquakes OP-324 
structural geology OP-1631 

Washington 
damsOP-572 
earthquakes OP-138 
neotectonics OP-1439 

West Indies, environmental geology OP-1223 
Western Interior, geologic hazards OF 94-0195 

Langston University OF 94-0052; OF 94-0086 
Lantana landfill 

ground water WRI 92-4107 
lanthanoans see rare earths 
lanthanum 

California, petrology OP-1982 
West Virginia, mineral resources 1-2364-F 

Lapa River basin 
hydrogeology WRI 91-4174 

Lapa Seca Dolostone 
gold ores C 1103-A 

lapiiU 
Philippine Islands, petrology OP-1661 

LaptevSea 
oceanography OP-638; OP-727 

Laramide Orogeny 
Arizona, metal ores C 1103-A 
Canada, stratigraphy OP-1319 
Colorado 

stratigraphy OP-1490 
structural geology B 2000-C,D 

Colorado Plateau, structural geology OP-506 
Mexico, metal ores C 1103-A 
Montana 

deformation OP-1523; OP-1771 
folds OP-1567 
orogeny OF 94-0147 
stratigraphy OP-547 
structural geology OP-1522 

New Mexico, petrology OP-990 

Rocky Mountains, sedimentary petrology OP-
1268; OP-1297; OP-1835 

stratigraphy OP-1724 
structural geology C 1103 -A 
United States, stratigraphy OP-1319 
Utah 

deformation OP-1246 
structural geology B 2000-C,D 

Western Interior, structural geology OP-506 
Wyoming 

deformation OP-1246; OP-1771 
energy sources OP-436; OP-637 
natural gas OP-665 
Paleocene OP-453 
sedimentary petrology OP-239; OP-1202 

Largentiere France 
metal ores OP-11 

Las Vegas Nevada 
environmental geology B 1926 
tectonophysics OP-1865 

Las Vegas Valley 
hydrogeology WRI 93-4095; OF 90-0179 
tectonics OP-1038 

Lassen Peak 
petrology OP-1163 
seismicity OP-1741 

Last Chance Range 
structural geology OP-1181 

last glacial maximum 
California, geochemistry OP-1221 

lateral faults see left-lateral faults; right-lateral 
faults 

laterites 
Puerto Rico 

heavy mineral deposits C 11 03-A 
sedimentary petrology OP-1798 

South America, bauxite C 1103-A 
V enemela, bauxite B 2062 

Latin America 
coal OF 93-0239 
economic geology OF 93-0613 
geologic hazards C 1103-A 
geophysical swveys C 1103-A 
metal ores C 1103-A 
Neogene OF 94-0023 
petrolewn C 1096 

latite 
Utah OP-1716 

latitude, paleo- see paleolatitude 
Latiwn Italy see Alban Hills 
laumontite 

Oregon, geothermal energy OP-27 
Laurani Bolivia 

metal ores OP-35 
Laurasia 

South America, stratigraphy OP-1443 
Laurel Formation 

tectonics OP-1296 
Laurentia 

Colorado, sedimentary petrology OP-1468 
Georgia, structural geology OP-617 
Mexico, crystalline rocks OP-1123 
Midwest, plate tectonics OP-123 
North Carolina, areal geology OP-712 
Utah, sedimentary petrology OP-1468 
Virginia, areal geology OP-712 

Laurentian Plateau see Canadian Shield 
Laurentide Ice sheet 

Canada, Quaternary OP-141 
United States, Quaternary OP-141 



lava 
OP-1407 
Alaska 

OP-737; OP-1745 
geochemistry B 2068 

Arizona 
P 1541; GQ-1743; 1-2296; OP-1264; OP-

1914 
stratigraphy OP-1732 
Tertiary B 2053 

C.alifornia 
OP-1163; OP-1214 
Cretaceous OP-234 
gold ores OP-1129 
stratigraphy B 2100 
structural geology OP-604 

Chile, Quaternary OP-1253 
ColoradoOP-1981; OP-2064 
Hawaii 

OP-243; OP-244 
environmental geology EV 
hydrogeology OF 93-0082 

Idaho, Miocene B 2091 
Italy 

OP-63 
geochemistry OF 93-0399 

Kenya OP-588 
Mexico 

OP-1214 
geochronology OP-312 

Nevada 
OP-789; OP-1379 
defonnation OP-1462 
ground water OP-257 
structural geology OP-1106 

New Mexico 
OP-1914; OP-1981 

geochemistry OP-943; OP-2023 
Oregon OP-612; OP-1715 
Pacific Ocean 

geochemistry OP-131 
oceanography OP-960 

pahoehoe, Hawaii OP-363; OP-545 
Russian Federation, metal ores OP-167 
Solomon Islands, geochemistry OP-526 
Texas, Oligocene OP-343 
Utah 

OF93-0680 
Cenozoic B 2071 

Washington GQ-1682 
lava domes see shield volcanoes 
LavaHiUs 

Neogene B 2053 
lava lakes 

Hawaii, volcanic features OF 94-0137 
lava tubes 

Hawaii, petrology OP-129; OP-363; OP-545 
Lawlor Tuff 

stratigraphy OP-1829 
lawsonite 

Venezuela OP-596 
layered intrusions 

chromite ores OF 94-0174 
Montana, stratigraphy MF-2274 

lead see also heavy metals; U/Pb. 
Alaska, hydrology OP-350 
Arizona, geochemistry C 1103-A; OP-1102 
Balkan Peninsula, pollution OP-1757 
California, geochemistry OP-11 02 
Colorado 

environmental geology OF 93-0680; OP-
1929 

geochemistry OF 94-0408 
pollution C 1103-A; OP-1786 

environmental geology OP-826 
geochemistry OP-1536 
Georgia, hydrogeology OP-1167 
Haiti, petrology OP-700 
Idaho, ground water WRI 93-4091 
metal ores C 1103-A 
New Hampshire, environmental geology OP-

192 
New Jersey, ground water WRI 90-4180 
Pb-206/Pb-204 

Andes C 1103-A; OP-899 
Arizona OP-65 
C.alifomia OP-65; OP-449; OP-1121; OP-

1678 
Chile C 1103-A; OP-598 
China OP-377; OP-937 
Colorado C 1103-A; OP-1298; OP-1299; 

OP-1981 
France OP-11 
metal ores OP-1328 
Nevada C 1103-A; OF 93-0690 
New England OP-1003 
New Mexico OP-1981 
Newfoundland OP-801 
Oregon OP-1011; OP-2068 
Pacific Ocean OP-131; OP-525; OP-978 
Philippine Islands OP-1136 
Poland OF 92-0393 
Quebec OP-801 
Russian Federation OP-1209; OP-1454 
Spain OP-11 
United States C 1103-A; OP-801 
Washington OP-2068 

Pb-207/Pb-204 
Andes C 1103-A; OP-899 
Arizona OP-65 
California OP-65; OP-1023; OP-1121; OP-

1284; OP-1678 
Chile OP-598 
China OP-937 
Colorado OP-1298; OP-1299 
France OP-11 
Mexico OP-1123 
Nevada C 1103-A 
Newfoundland OP-801 
Oregon OP-1011; OP-2068 
Pacific Ocean OP-978 
Philippine Islands OP-1136 
Poland OF 92-0393 
Quebec OP-801 
Spain OP-11 
United States OP-801 
Washington OP-2068 

Pb-207/Pb-206 
California OP-449 
MinnesotaOP-1674 
Washington OP-1312 

Pb-208/Pb-204 
Andes C 1103-A; OP-899 
Appalachians OP-1878 
California OP-1023; OP-1121 
Chile C 1103-A; OP-598 
Colorado C 1103-A; OP-1298; OP-1299 
France OP-11 
Mexico OP-1123 
Nevada C 1103-A; OF 93-0690; OP-972 
Newfoundland OP-801 
Oregon OP-1011 
Pacific Ocean OP-978 
Philippine Islands OP-1136 
Poland OF 92-0393 
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Quebec OP-801 
Russian Federation OP-1209 
Spain OP-11 
United States C 1103-A; OP-801 

Pb-208/Pb-206, California OP-449; OP-1678 
Pb-210 

California OP-2000 
Colorado OF 93-0534 

Philippine Islands, geochemistry OP-607 
Russian Federation, metal ores OP-929 
South Carolina 

environmental geology OP-298 
ground water OP-93 

Sweden, environmental geology OP-192 
U-238/Pb-204, ChinaOP-937 
Washington, environmental geology OP-192 

lead glance see galena 
Lead Mountain Quadrangle 

Cenozoic B 2053 
lead ores see also lead-zinc deposits. 

Alaska C 1102; C 1103-A 
Alps OP-1921 
Appalachians OP-1878 
Arctic region OP-1921 
Arizona OF 93-0392 
Bolivia C 1103-A; OF 94-0238; OP-1205 
France OP-11 
Idaho OP-1259 
Pacific Ocean OP-1309 
Spain OP-11 

lead-lead see Pb/Pb 
lead-zinc deposits see also mississippi valley

type. 
OP-1111 
illinois, diagenesis OP-1293 
Indiana, diagenesis OP-1293 
Mississippi Valley OP-1941 
Poland OP-1338 
Spain OP-1487 

Leadville Colorado 
environmental geology C 1103-A; OF 93-

0534; OF 93-0680; OP-1929 
pollution C 1103-A; OF 94-0140 

Leadville Quadrangle 
geochronology OF 93-0615 

leaking underground storage tanks 
New Jersey, ground water OP-1012 

leaky aquifers 
Atlantic Coastal Plain, ground water P 1404-K 
Gulf Coastal Plain, ground water OP-952 
hydrogeology OF 94-0059 
New Hampshire, ground water OP-295 
Tennessee, ground water WRI 93-4075 

lebensspuren 
Utah, engineering geology P 1514 

Lebo Member OP-1572 
Lechuguilla Cave 

solution features OP-1147 
Lee Formation OP-215 
Lee Valley 

ground water W 2394 
Lees Ferry Arizona 

geomorphology OF 94-0411 
Quaternary OP-643 

left-lateral faults 
California OP-1936 
Nevada 

OP-1464 
waste disposal OP-1915 

Pakistan OP-1630 
Russian Federation OP-1540 
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stratigraphy OP-215 
left-lateral fractures 

California OP-406 
Leg 5 see DSDP Site 32 
Leg 30 see DSDP Site 289 
Leg 40 see DSDP Site 364 
Leg 48 see DSDP Site 402 
Leg 52 see DSDP Site 417 
Leg 58 see DSDP Site 445 
Leg 62 see DSDP Site 463; DSDP Site 464; DSDP 

Site465 
Leg 63 see DSDP Site 467; DSDP Site 469 
Leg 76 see DSDP Site 533 
Leg 80 see DSDP Site 550 
Leg 89 see DSDP Site 462 
Leg 91 see DSDP Site 596 
Leg 104 see ODP Site 642 
Leg 105 see ODP Site 645; ODP Site 646 
Leg 108 see ODP Site 658 
Legl18 

plate tectonics OP-1230 
Leg 119 see ODP Site 739 
Leg 120 see ODP Site 747; ODP Site 751 
Leg 124 see ODP Site 769 
Leg 125 see also ODP Site 778; ODP Site 779; 

ODP Site 780; ODP Site 781; ODP Site 782; 
ODP Site 783; ODP Site 785. 
geophysical suiVeys OP-537; OP-539 
marine geology OP-263; OP-265; OP-269; OP-

270;0P-271 
oceanography OP-262 
petrology OP-538 

Leg127 
marine geology OP-879 

Leg128 
geochemistry OP-388 
marine geology OP-879 

Leg 129 see ODP Site 802 
Leg 130 see also ODP Site 803; ODP Site 807. 

magmas OP-525 
Leg 132 see also ODP Site 808; ODP Site 809. 

marine geology OP-867 
Leg139 

metal ores OP-1309 
Leg141 

continental margin OP-51 
geophysical sUIVeys OP-494 
marine geology OP-58 
oceanography OP-53; OP-54; OP-56; OP-57 
plate tectonics OP-25; OP-52 
sediments OP-55 

Leg145 
stratigraphy OP-1 020 

Lehigh Acres Formation 
JurassicOP-1000 

Lehigh Gap 
geochronology OP-2046 

lehm see loess 
Lehman Caves Quadrangle 

mapsOP-105 
Leidy Formation 

Quaternary P 0932-D 
Lemhi Range 

structural geology OP-1480 
Lemitar Mountains 

petrology OP-1658 
Lennox Coal 

environmental geology OP-140 

leopoldite see sylvite 
Lepidodendron 

Nova Scotia, sedimentary petrology OP-1617 
Lesser AntiUes see also Barbados. 

economic geology, U.S. Virgin Islands C 1103-
A 

environmental geology OP-1223 
ground water 

Saint Croix OP-898 
Saint Thomas OF 91-0504 
U.S. Virgin Islands OP-294 

hydrology, U.S. Virgin Islands YR 
tectonophysics, Virgin Islands OP-1171 

leu cite 
Italy, fluid inclusions OP-1042 

leucogranite 
Colorado, molybdenum ores OP-86 

level, changes of see changes of level 
Lewis Shale 

OP-232 
sedimentary petrology OP-1834 

lexicons 
OF94-0235 
stratigraphy DDS-0006 

Lherz 
petrology OP-633 

lherzolite 
C.alifornia OP-633 
China, geochemistry OP-377 
France OP-633 
Japan OP-633 

Li see lithium 
Li-7 

Arizona, ground water WRI 94-4063 
Li-7/Li-6 

ground water OP-11 09 
lichenometry 

Idaho, Quaternary B 2101 
ligands 

California, metal ores OP-1528 
pollution OP-512 

lightweight aggregate see aggregate 
lignin 

Philippine Islands, soils W 2410 
Russian Federation, Quaternary OP-651; OP-

1176 
lignite 

Balkan Peninsula, pollution OP-1757 
Idaho, Miocene OP-11 00 
Indonesia OP-300 
North Dakota, stratigraphy OP-1714 
Rocky Mountains OP-1268 
West Virginia OP-300 

Lime IDUs Quadrangle 
metal ores B 2068 

limestone see also calcarenite; dolomitization. 
Arizona 

stratigraphy OP-1249 
Tertiary B 2053 

Arkansas, metal ores OP-683 
Atlantic Ocean, stratigraphy OP-697 
California 

OP-2036; OP-2037 
Mesozoic OP-332 
Paleogene OP-1926 

Canada, stratigraphy OP-577 
Colorado OP-1598 
Florida 

environmental geology OP-1901 
Pliocene OP-1141 

Gulf Coastal Plain, ground water OP-952 
Hawaii, Quaternary OP-606 
Indiana, ground water OP-1287 
Kentucky, stratigraphy B 2()73 
Kuwait, structural geology OP-1 077 
Mexico, Paleogene OP-1926 
Missouri, metal ores OP-683 
Montana, ground water WRI 93-4193 
Nevada 

gold ores C 1103-A; OP-2 
stratigraphy OF 93-0680; OP-1272; OP-

1726 
structural geology OP-1239 

New Mexico 
pollution OP-469 
uranium ores C 1103-A 

Ohio, geologic hazards B 2059-D 
United States, stratigraphy OP-577 
Utah, stratigraphy OP-816; OP-1726 
Victoria Australia OF 93-0680 
Western Interior, stratigraphy OP-210; OP-

1006; OP-1252; OP-1864 
limestone deposits 

California OF 93-0552 
Limnocythere staplini 

geochemistryOP-1762 
limnology 

Alabama, hydrology OF 93-0498 
Alaska 

hydrology OF 93-0644 
Quaternary B 2068 

Arkansas, hydrology WRI 93-4218 
California, environmental geology OF 93-0497 
Colorado 

environmental geology OF 93-0534 
hydrogeology OF 93-0447 
hydrology WRI 91-4102 

Florida, hydrology OP-773 
geomorphology OP-71 
Idaho 

environmental geology OF 93-0656 
ground water WRI 93-4091 
hydrogeology WRI 93-4228 

Minnesota, hydrology OF 93-0143; OF 93-
0446 

natural gas P 1570 
Nebraska, hydrogeology OF 93-0422 
Ohio, geomorphology OF 93-0539 
Oregon 

ecology WRI 93-4087 
environmental geology OF 93-0497 
Quaternary OF 94-0012 

Russian Federation, conseiVation YR 
South Dakota, hydrology WRI 93-4206 
Wisconsin 

hydrogeology WRI 93-4139 
hydrology WRI 91-4()76; WRI 91-4107; 

WRI 91-4125; OF 93-0172 
pollution OF 93-0132 

Wyoming, hydrology WRI 92-4071 
Limon earthquake 1991 

seismicityOP-179; OP-180 
seismology OP-587 

Limon Quadrangle 
environmental geology I -2468 

limonite 
Andes OP-208 

Lincoln Park Colorado 
environmental geology WRI 93-4211 

Lincolnshire England 
geomorphology OF 93-0381 



lineaments see also fault zones. 
OP-1406; OP-1408; OP-1868 
Basin and Range Province, tectonophysics OP-

1218 
Brazil, geophysical sutveys OP-171 
California 

engineering geology OP-499 
fluvial features OF 94-0187 
neotectonics OP-1953 

Colorado, structural geology B 2000-C,D 
Colorado Plateau, tectonophysics OP-1218 
Columbia Plateau, structural geology OP-533 
faults OP-1880 
geophysical sutveys B 1917-R 
Montana, natural gas OP-814 
Nevada 

mineral resources B 1926 
structural geology OP-1240 

North Sea OP-162 
Queensland Australia, gold ores OP-327 
Saskatchewan, natural gas OP-814 
Utah, structural geology B 2000-C,D 
Wyoming, plate tectonics OP-548 

lineation see also folds. 
Arizona, magmas OP-11 03 
gold ores OP-988 

lipids 
Italy. geochemistry OP-1548 
Philippine Islands, soils W 2410 

liquefaction 
Arkansas, geologic hazards OF 94-0179-T 
California 

earthquakes OP-425 

engineering geology OP-1 047 
geologic hazards OP-1813 
pollution OP-1048 
soil mechanics OF 94-0279 

Costa Rica, seismicity OP-180 
illinois, earthquakes OP-1752 
Indiana, earthquakes OP-1752 
Mississippi Valley, seismology OP-805 
Missouri, earthquakes OP-1993 
Oregon, Quaternary OF 94-0209 
Tennessee 

geologic hazards OF 94-0179-P; OP-1813 
seismology OP-1814 

Washington, Quaternary OF 94-0209 
liquid chromatography 

geochemistry OF 93-0650; OF 94-0062 

liquid inclusions see fluid inclusions 
liquid waste see also radioactive waste; waste 

water. 
Colorado, environmental geology WRI 93-

4211 
energy sources OP-1027 

Lisbon Aquifer 
hydrogeology P 1410-H 

Lisburne Group B 2068; OP-1561 
listric faults 

Fiji, gold ores OP-1861 
Massachusetts OP-1413 
Michigan OP-124; OP-1538 
Oregon, gold ores OP-1861 
Wisconsin OP-124; OP-1538 

lithium 
California, environmental geology C 1103-A 
geochemistry OP-249 
Li-7, Arizona WRI 94-4063 
Pennsylvania, ground water OP-11 09 

lithogeochemistry see also fluid inclusions; geo
chemical anomalies; igneous rocks; metamor
phic rocks. 
OF 93-0393-A; OF 93-0393-B,C 
Alaska B 2068; OF 93-0680; OP-740 
Arizona, faults OP-65 
California 

faults OP-65 
magmas OF 94-0148 

China OP-377 
Colorado, non-metal deposits OP-958 
Idaho B 2023-B 
Italy OF 93-0399 
Maryland, stratigraphy B 2076 
Minnesota OP-82 
Nevada 

economic geology OF 94-0160 
magmas OF 94-0148 
petrology OP-789 

Pacific Ocean OP-131 
Poland, petrology OF 94-0145 
Texas, Oligocene OP-343 
Utah, non-metal deposits OP-958 
Washington OF 93-0686 

lithologic traps see stratigraphic traps 
Litho probe 

Canadian Shield 
orogeny OP-247 
structural geology OP-248 

Great Lakes 
orogeny OP-247 
structural geology OP-248 

Newfoundland, geophysical sutveys OP-535 
Ontario, Precambrian OP-669 

lithostatic pressure 
California, structural geology OP-1686 
Georgia, oceanography OP-1237 
Utah, energy sources OP-97 

lithostratigraphy 
OC-0141; OC-0142; OP-200; OP-519; OP-855; 
OP-1142; OP-1143 
Alaska 

B 2068; OP-751 
energy sources B 2068 
Quaternary B 2080 

Antarctica OP-155 
Appalachians OP-883 
Arizona 

B 2053; OP-1773 
structural geology OP-734 

Atlantic Ocean OP-697 
Basin and Range Province B 2053 
Bolivia, metal ores OP-35 
California 

B 2053; OP-85; OP-476; OP-650; OP-811 
Cretaceous OP-234 
fluvial features OP-892 
Quaternary OP-946 
sedimentary structures B 1995-D,E 
structural geology OP-734 

Canada OF 93-0598; OP-577; OP-788 
Chile, plate tectonics OP-621 
Colorado OF 92-0718; OF 93-0712 
Florida, diagenesis OP-2024 
Georgia MF-2251 
Idaho 

OF93-0598 
Miocene B 2091 

illinois, Quaternary OP-1524 
Italy, structural geology OP-72 
Kentucky 

B2073 
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sedimentation OP-205 
Louisiana, ground waterOP-713 
Mariana Islands, marine geology OP-265; OP-

266;0P-267 
Maryland B 2076; OP-116 
Massachusetts OP-696 
Michigan 

B 1904-R 
Quaternary OF 94-0200 
tectonics OP-124 

Micronesia, marine geology OP-265; OP-266; 
OP-267 

Midwest, sedimentary petrology OP-1135 
Montana 

OF 93-0680; 1-2434 
coal OP-319; OP-564 
hydrogeology WRI 93-4026 

Morocco OF 93-0680 
Nevada 

B 2053; OF 93-0680; OP-1488 
petrology OP-789 
structural geology OP-130 
waste disposal OP-107 

New Jersey, Quaternary OP-1803 
New Mexico OP-1773 
North DakotaOP-1714 
Nova Scotia OF 93-0680 
Ohio, Quaternary OF 94-0200; OP-1956 
Pacific Ocean 

continental margin OP-51 
marine geology OP-866; OP-867 
oceanography OP-57 

Pennsy1vaniaOP-1620 
Puerto Rico, ground waterOP-749 
Russian Federation, tectonophysics OP-280 
South Carolina MF-2273 
South Dakota, structural geology OP-631 
United States OP-577; OP-788 
Utah 

B 1787-11; OF 93-0598; OF 94-0010; 1-
2184-D; OP-1516 
Cenozoic B 2071 

Vermont 
OP-2014 
structural geology OP-2013 

Virginia B 2076; OP-116 
West Pacific Ocean Islands, marine geology 

OP-261; OP-268; OP-269; OP-274 
West Virginia, sedimentation OP-205 
WesternlnteriorOP-1252; OP-1774 
Wisconsin, tectonics OP-124 
Wyoming 

coalOP-564 
Quaternary P 0932-D 
sedimentary petrology OP-239 

lithotectonic maps 
Appalachians OF 94-0420 

Lithuania 
natural gas OF 93-0316 

Little Chuckwalla Mountains 
stratigraphy B 2053 

Little Colorado River 
ground water OP-354 

Little Creek Field 
energy sources OP-792 

Little Fire Creek Coal Bed 
sedimentary petrology OP-677 

Little Ice Age see Neoglacial 
Little Missouri River basin 

hydrogeology WRI 94-4098 
Little Piute Mountains 

Tertiary B 2053 



296 Little Platte River basin • Louisiana 

Little Platte River basin 
ecology WRI 93-4024 
hydrology WRI 93-4024 

Little Rock Lake 
hydrogeology WRI 93-4139 

Little Rocky Mountains 
ground water WRI 93-4193 

Little San Bernardino Mountains 
petrology OP-1638 

Little Skull Mountain earthquake 1992 
earthquakes OF 93-0555; OP-1061 
seismology OP-81; OP-292 

Little Tanks Quadrangle 
maps OF 93-0682 

Uttoral drift 
Atlantic Coastal Plain. changes of level OF 93-

0381 
Florida, geomotpbology OF 93-0381 
geomorphology OF 93-0381 
Georgia. geomorphology OF 93-0381 
Israel. geomotpbology OF 93-0381 
Italy, geomorphology OF 93-0381 
South Carolina. geomorphology OP-433 
Surinam, geomorphology OF 93-0381 
Texas, geologic hazards OF 93-0381 

Uttoral erosion 
Atlantic Ocean, geomorphology OF 93-0381 
changes of level OF 93-0381 
Florida. engineering geology OF 93-0381 
Great Lakes, geomorphology OP-34 
Louisiana.geomorphologyOP-184 
Massachusetts, geomorphology OP-911 
New South Wales Australia. geomorphology 

OF 93-0381 
Oregon, geomorphology OF 93-0381 
Spain. geomorphology OF 93-0381 
Texas, geologic hazards OF 93-0381 

Llanos 
mineralogy OP-596 

Lloyd Aquifer 
ground water OP-1960 

Lobster Creek basin 
hydrology WRI 93-4040 

Lochkovian 
Central America OP-649 
South America OP-649 

Lockatong Formation 
energy sources OP-1857 

Lockport Formation 
ground water OP-2065 
sedimentary petrology OP-1135 

Lodgepole Formation 
OP-1640 
ground water WRI 93-4193 

loess 
Colorado, Quaternary OP-1627 
illinois, Quaternary OP-1208 
Mississippi Valley, Quaternary OF 9+0208 
New Mexico, pedogenesis OP-1900 

Logan Canyon Formation 
stratigraphy OP-696 

logging, acoustical see acoustical logging 

logging, caliper see caliper logging 

logging, electriCal see electrical logging 

logging, electromagnetic see electromagnetic log
ging 

Loibl Seamount 
geochemistry OP-1445 
seismology B 2089 

Lorna Prieta earthquake 1989 
California 

P 1550-F; P 1551-A; P 1553-A; OF 92-
0435; OF 93-0376; OF 93-0398; OF 93-
0583; OF 94-0134; OF 94-0139; 
OF 94-0222; OF 94-0279; OP-22; OP-134; 
OP-362; OP-780; OP-800; OP-939; OP-
1238; OP-1308; OP-1326; OP-1819; OP-
1876; OP-1917; OP-2005 
environmental geology P 1551-E; P 1553-

A; P 1553-C 
fluvial features P 1551-E; OF 94-0187 
folds OP-304 
fractures OP-406 
geologic hazards P 1553-A; P 1553-C; 

B 1939-B; OF 94-0086; OF 94-0218; 
OP-1813 

ground waterOP-1845 
guidebook OP-964 
hydrogeology P 1551-E 
impact statements OF 94-0218 
neotectonics P 1550-F 
structural geology P 1550-F 
tectonophysics P 1550-F 

Northwest Territories OF 94-0139 
Tennessee, geologic hazards OP-1813 

Lombardy Italy see Bergamo Italy 
lomonite see laumontite 
Lomonosov Ridge 

QuaternaryOP-163 
lomontite see laumontite 
Long Beach California 

Quaternary OP-693 
Long Beach Quadrangle 

areal geology OP-1347 
Long Island 

environmental geology WRI 92-4038 
geomorphology OF 93-0381 
ground water P 1404-K; OP-1960 
pollution WRI 91-4118; OP-585 

Long Point Spit 
geomorphology OF 93-0381 

Long Valley 
seismologyOP-1641; OP-2027 

Long Valley Caldera 
geomotpbology OP-1426 
ground water WRI 93-4127 
Quaternary OP-391 
seismicityOP-1497; OP-1596 
seismology OP-502; OP-2027 

Long Valley Quadrangle 
maps GQ-1735 

longitudinal wave seeP-waves 
longshore bars 

Japan, geomorphology OF 93-0381 
New York, geomorphology OF 93-0381 
Pacific Coast, geomorphology OF 93-0381 

longshore drift see littoral drift 
Lop Nor China 

engineering geology OP-546 
Lopez Mountain Quadrangle 

Cretaceous OP-1657 
maps GQ-1723 

Loreto Quadrangle 
mineral resources C 1103-A 

Los Angeles Basin 
earthquakes OP-334 
guidebook OP-476 
Miocene OP-1795 
neotectonics OP-1953 
petrology OP-1575 

Quaternary OP-693 
stratigraphy OP-1796 
structural geology OP-1128 

Los Angeles California 
earthquakes OF 94-0143; OF 94-0197; OF 94-

0214-A; OF 94-0214-B 
geologic hazards OF 94-0179-1; OF 94-0442 
geophysical swveys OF 93-0315 
petrology OP-1575 
seismology OF 94-0278 
structural geology OP-1128; OP-1459; OP-

2067 
Los Pinos Quadrangle 

mapsGQ-1749 
Lospe Formation 

sedimentary petrology B 1995-D,E; OP-148 
sedimentary structures B 1995-D,E 
sedimentation B 1995-D,E 

Lost Chicken Mine 
Pliocene OF 94-0023 

Lost River Range 
structural geology OP-1480 

Lost Spring Mountain Quadrangle 
maps OF 93-0565 

Louann Salt 
energy sources OP-461 

Louisiana see also Chicot Aquifer; Evangeline 
Aquifer; Mississippi River; Mississippi Valley; 
Red River; Sabine Uplift; Tuscaloosa Forma
tion; Woodbine Formation. 
ecology OF 94-0200 
engineering geology 

Atchafalaya Bay OF 93-0381 
Saint Mary Parish Louisiana OF 93-0381 
Terrebonne Parish Louisiana OF 93-0381 

environmental geology OF 93-0292-F 
geochemistry, Calcasieu River OP-820 
geomorphology 

OF 93-0381; OP-941 
Isles Demieres OP-184 
Saint Bernard Parish Louisiana OP-549 

ground water 
W 2414; WRI 93-4000; WRI 93-4071; OP-
96 
Avoyelles Parish Louisiana WRI 93-4184; 

OF94-0069 
Baton Rouge Louisiana OP-314 
Beauregard Parish Louisiana WRI 91-4137 
Bossier Parish Louisiana OF 94-0069 
Caddo Parish Louisiana OF 94-0069 
Cataboula Parish Louisiana WRI 93-4184; 

OF 93-0494; OF 94-0069 
Concordia Parish Louisiana OF 93-0494 
De Soto Parish Louisiana OF 94-0069 
Grant Parish Louisiana OF 94-0069 
Jefferson Parish Louisiana WRI 92-4182 
Livingston Parish Louisiana WRI 92-4112 
Morehouse Parish Louisiana OF 93-0494; 

OP-1466 
Natchitoches Parish Louisiana OF 94-0069 
Rapides Parish Louisiana WRI 91-4137; 

WRI 93-4184; OF 94-0069 
Red River Parish Louisiana OF 94-0069 
Saint Helena Parish Louisiana WRI 92-4112 
Safut Tammany Parish Louisiana WRI 92-

4112; WRI 92-4182 
Tangipahoa Parish Louisiana WRI 92-4112; 

WRI92-4182 
Tensas Parish Louisiana OF 93-0494 
Vernon Parish Louisiana WRI 91-4137 
Washington Parish Louisiana WRI 92-4112 
Winn Parish Louisiana OF 94-0069 



petroleum OF 93-0596-F; OF 93-0705 
pollution 

OF 93-0292-F 
Baton Rouge Louisiana C 1120-C 

Quaternary, Mississippi Delta OF 93-0381 
sedimentary petrology OP-1400 
tectonophysics OP-89 

LoulsviUe Kentucky 
geologic hazards OF 94-0179-R 
ground water OF 94-0075 
hydrology WRl 94-4023 

LoulsviUe Nebraska 
hydrology OF 94-0121 

Love waves 
California, engineering geology P 1551-A 

Love, J. David OP-435 
Loveland Colorado 

sedimentary petrology OP-17 50 
Loveland Loess 

Quaternary OP-1839 
low-angle faults 

Arizona GQ-1720 
C.alifomia, fluvial features OP-1984 
Nevada OF 94-0439; OP-1743; OP-1760 
Utah OF 93-0680; OP-532; OP-1631; OP-1743 

low-grade metamorphism 
Alaska 

OP-1429 
geochemistry B 2068 

Massachusetts,sedimentarypetrologyOP-1291 
Rhode Island, sedimentary petrology OP-1291 
Virginia, mineralogy OP-1748 
Washington, structural geology OP-251 

Lower Cambrian see Chilhowee Group; Pinney 
Hollow Formation; Zabriskie Quartzite 

Lower Carboniferous see Dinantian 
lower Cenozoic 

Alaska B 2068 
California OP-398 
Colorado I-2291-B 
Mexico OP-398 
Oregon OP-398 
Utah 1-2291-B 

Lower Cretaceous see Albian; Aptian; Barremian; 
Blackleaf Formation; Burro Canyon Formation; 
Cedar Mountain Formation; Cheyenne Sand
stone; Cloverly Formation; Fall River Forma
tion; Hauterivian; Kiowa Formation; Kootenay 
Formation; Mowry Shale; Muddy Sandstone; 
Pasayten Group; Sunniland Limestone; Torok 
Formation; Valanginian 

lower crust 
California 

OP-1089 
magmas OP-74 
petrologyOP-318 
structural geology OP-1 01 

Canadian Shield, structural geology OP-248 
Chile 

geochemistry OP-1836 
Miocene OP-562 

Great Lakes, structural geology OP-248 
natural gas P 1570 

Lower Devonian see Lochkovian; Oriskany Sand
stone; Pragian; Seboomook Formation 

lower Eocene see A quia Formation; Wasatchian; 
Wilcox Group; Willwood Formation; Wind 
River Formation 

Lower Jurassic see middle Liassic 
lower mantle see also core-mantle boundary. 

OP-1276 

Lower Mississippian see Joana Limestone; Kayak 
Shale; Kinderhookian; Lodgepole Formation; 
Osagian 

lower Neogene see Miocene 
lower Oligocene see Chadron Formation 
Lower Ordovician see Canadian Series; Fillmore 

Formation; Manitou Formation; Prairiedu Chien 
Group 

lower Paleocene see Danian; K-T boundary 
Lower Peninsula, Michigan see Michigan Lower 

Peninsula 
Lower Pennsylvanian see Lee Formation; New 

River Formation 
Lower Permian see Wichita Group; Wolfcampian 
lower Precambrian see Archean 
lower Proterozoic see Birrimian; Marquette Range 

Supergroup; Michigamme Formation; Willyama 
Complex 

Lower Saxony Germany see East Frisian Islands 
Lower Silurian see Brassfield Formation; 

Tuscarora Formation 
Lower Triassic see Thaynes Formation 
Lowndesville shear zone 

structural geology OP-618 
Loxoconchidae 

Invertebrata P 1531 
Lucerne Granite 

maps 1-2360 
Ludlow Member OP-1714 
Luke Air Force Base 

ground waterW 1779-P 
Lulu Pass LaccoUth 

metal ores OP-214 
lunarbrecciaOP-1478; OP-1479 
lunar crustOP-1043: OP-1403; OP-1782 
Lund Utah 

mapsi-2361 
Luning Formation 

metal ores OP-3 
LUST see leaking underground storage tanks 
Luzon see also Mayon; Taal. 

geochemistry OP-1325 
geologic hazards B 2047 
magmas OP-1435; OP-1855 
petrology OP-1661; OP-1763; OP-1887; OP-

2048 
seismology OP-1695 
volcanism OP-1722 

Lycopsida see Lepidodendron; Sigillaria 
lysimeters 

ground water OP-1772 
Ohio, hydrogeology OP-1292 

M 

M-discontinuity see Mohorovicic discontinuity 
maars 

Fiji, gold ores OP-767 
Nevada, gold ores OP-767 
Oregon, gold ores OP-767 
Papua New Guinea, gold ores OP-767 
Spain, gold ores OP-767 

Maastrichtian see Maestrichtian 
macerals see exinite; huminite; vitrain; vitrinite 
Mach coal field 

Eocene MF-2263-C; MF-2263-D 
MacLellan Deposit 

metal ores OP-551 

Louisville Kentucky • magmas 297 

Macoma balthica 
pollution OF 93-0500 

Madden Field 
energy sources OP-1491 
oil and gas fields OP-416 

Madeira abyssal plain 
oceanography OP-543 

Madera Formation 
hydrogeology OP-1190 

Madison Aquifer 
ground water WRI 93-4008 

Madison Group see also Lodgepole Formation. 
energy sources OP-7(JJ 

Madison Range 
deformation OP-1523; OP-1771 
orogeny OF 94-0147 
sedimentary petrology OP-1835 
stratigraphy OP-698 
structural geology OP-1522 

Madison Wisconsin 
hydrology OF 93-0172 

Madrid Formation 
sedimentary petrology OP-1377 
stratigraphy OP-1376 

Maestrichtian 
Appalachians OP-1791 
ChinaOP-1831 
Colorado Plateau OP-506 
New Jersey OP-1792 
Pacific Ocean OP-828 
Western Interior B 2(JJ3; OP-506 

Mag Deposit 
metal ores OF 93-0560-D 

Magby Creek basin 
hydrology WR193-4086; OP-241 

magma see magmas 
magma chambers 

OP-1031 
Alaska, petrology OP-1823 
California 

crust OP-849 
magmas OP-74 
seismicity OP-1596 

Fiji, gold ores OP-1861 
Hawaii 

geophysical surveys B 2092 
magmas OP-198 

Iceland, Quaternary OP-391 
Montana, chromite ores OP-505 
Nevada, magmas OP-397 
Oregon 

geophysical surveys OP-614 
gold ores OP-1861 
lavaOP-612 
petrology OP-1715 

Philippine Islands 
petrology OP-1763 
seismologyOP-1695 

United States, Quaternary OP-391 
Utah, metal ores OP-1204 
Wyoming, petrology OP-1518 

magma contamination 
Oregon, geochemistry OP-1 011 

magma reservoir see magma chambers 
magmas see also crystal fractionation; fractional 

crystallization; magma chambers; magmatic dif
ferentiation; volcanology. 
OP-762; OP-1407; OP-1455 
Alabama, Jurassic OP-1358 
Alaska 

OP-737; OP-1087; OP-1544; OP-1745 
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geochemistty OP-740 
metal ores OP-509; OP-1 086; OP-1787 

Andes, metal ores OP-1206 
Antarctica, geophysical sutveys OP-49 
Arizona 

P 1541; C 1103-A; OP-1103; OP-1939 
deformation OP-1731 
geomotphology OP-1 049 
stratigraphy OP-1732 
structural geology OP-1986 

Arkansas, Pennsylvanian OP-1616 
Basin and Range Province 

geochemistry OP-2058 
structural geology OP-575; OP-1673 

California 
OF 94-0148; OP-633; OP-1284; OP-1642 
deformation OP-1731 
geochemistry OP-1 023 
seismology OP-2027 
structural geology OP-1393; OP-1456; OP-

1986 
lllile 

geochemistry OP-1836 
Miocene OP-562 
plate tectonics OP-621 
Quaternary OP-1253 

Colorado 
gold ores OP-1520 
metal ores OP-1787 

Cyprus OP-986 
energy sources P 1570 
Europe, diagenesis OP-520 
Fiji, gold ores OP-767 
fluorspar OP-1332 
France OP-633 
geochemistry OP-824 
gold ores OP-988 
Great Basin 

geochemistry OP-2058 
structural geology OP-575; OP-1673 

ground water WRl 94-4045 
Hawaii 

OP-244 
geochemistry OP-352 
geothermal energy OP-434 

Indonesia 
geochemistry OP-352 
metal ores OP-1787 

Italy 
OP-1608 

geochemistry OP-352 
Japan OP-633 
metal ores OP-1328 
Minnesota, tectonophysics OP-1674 
Montana, Cretaceous OP-1248 
Nevada 

OF 94-0148; OP-789; OP-1138; OP-1282; 
OP-1671; OP-1886 
faults OP-981 
gold ores OP-767 
structural geology OP-1056; OP-1484 

New England, geochemistry OP-1 003 
New Mexico 

OP-990; OP-1498 
geochemistry OP-943; OP-2023 

Oregon 
geochemistryOP-1011 
gold ores OP-767 

Pacific Ocean OP-525 
Papua New Guinea, gold ores OP-767 
Peru, metal ores OP-1787 
Philippine Islands 

OP-1136; OP-1435; OP-1855 

geochemistry OP-607; OP-933; OP-1325 
plate tectonics OP-1295; OP-1368 
Russian Federation 

geochemistry OP-1447 
metal ores OP-167; OP-973 

Saudi Arabia, tungsten ores OP-429 
Spain 

gold ores OP-767; OP-1207 
metal ores OP-768 

structural geology OP-1360 
Texas, Oligocene OP-343 
Utah 

OP-1716 
structural geology OP-1672 

Washington 
OP-355; OP-1312 

geochemistry B 1846 
Quaternary OP-347 

West Pacific Ocean Islands, plate tectonics OP-
1367 

Wyoming, structural geology OP-1257 
magmatic differentiation 

geochemistry OF 94-0423 
Kenya, petrology OP-588 
metal ores OP-338 
Poland, petrology OF 94-0145 
Utah, molybdenum ores OP-513 

magnesian spar see dolomite 
magnesioferrite 

Pacific Ocean, stratigraphy OP-1064 
magnesite 

Canada, stratigraphy OP-577 
geophysics OF 94-0223 
United States, stratigraphy OP-577 

magnesium 
Colorado, geochemistry OP-1762 
Florida, sedimentary petrology OP-156 
geochemistry OF 93-0393-A; OF 93-0393-

B,C;OP-249 
geomotphology OP-71 
Indonesia 

geochemistry OP-626 
sedimentary petrology OP-1720 

Maryland, hydrogeology OP-642 
Missouri, structural geology OP-1231 
Ontario, metal ores OP-928 
Russian Federation, metal ores OP-928 
South Carolina, ground water W 2416 
Utah, geochemistry OP-1828 
Virginia, hydrogeology OP-642 

Magnet Cove Complex 
metal ores OP-237 

magnetic anomalies 
Alaska 

stratigraphy OP-732 
structural geology OP-1 090 

Antarctica, geophysical sutveys OP-49 
Arizona 

faults C 1103-A 
metal ores C 1103-A 

Arkansas, seismicity OP-1423 
Atlantic Ocean, heat flow OP-790 
Bangladesh, structural geology OP-1539 
Basin and Range Province, tectonics OP-1 014 
California 

earthquakes OP-422 
geophysical sutveys OF 93-0283; OF 93-

0315; OF 93-0564; OF 93-0688 
oceanography OF 93-0520 
sedimentary petrology OP-393 
structural geology OP-1393 
tectonics OP-1055; OP-1351 

Canadian Shield 
orogeny OP-247 
structural geology OP-248 

Colorado 
heavy mineral deposits B 2061-B 
structural geology B 2000-C,D 

Great Basin, tectonics OP-1014 
Great Lakes 

orogeny OP-247 
structural geology OP-248 

Gulf Coastal Plain, energy sources OP-731 
Idaho, geophysical sutveys I~ 1803-I 
Kentucky, seismicity OP-1423 
Mexico, geophysical sutveys OF 93-0564 
Montana 

deformation OP-1562 
geophysical sutveys OF 93-0680; I-1803-I; 

I-2050-I 
Nevada 

environmental geology OP-692 
faults OP-981 

New Mexico 
heavy mineral deposits B 2061-B 
mineral resources C 1103-A 

Nicaragua 
geophysical sutveys OF 94-0280 
metal ores C 11 03-A 

North Carolina, geophysical sUJVeys OF 94-
0219 

Oregon 
faults OP-1054 
isostasy OP-775 

Pacific Ocean 
geochemistry OP-131 
Miocene OP-1812 
plate tectonics OP-16 

Spain, metal ores OP-768 
structural geology OP-1424 
Utah 

geophysical sutveys OF 93-0680 
structural geology B 2000-C,D 

Venezuela., economic geology B 2062 
Virginia 

geophysical sutveys OF 94-0219 
tectonophysics OP-1437 

Washington 
faults OP-1054 
isostasyOP-775 

Wyoming 
deformation OP-1562 
geophysical sUJVeys OP-468 

magnetic declination 
Arizona, stratigraphy C 1103-A 
Bahamas, Quaternary OP~ 1764 
California, structural geology OP-604 
geophysical sUJVeys OF 94-0136 
paleomagnetism OP-855 
Puerto Rico, Quaternary OP~1764 
Wyoming, stratigraphy OP-880 

magnetic field see also m~netic anomalies; mag-
netic inclination; magnetometers. 
Colorado, geochronology OP-729 
geophysical sutveys YR; OP-857 
Georgia, geophysical sUJVeys OF 94-0207 

magnetic inclination 
Arizona, stratigraphy C 11 03-A 
California 

Quaternary OF 93-0683 
structural geology OP-604 

geophysical sUJVeys OF 94~136 
Idaho, tectonics OP~l271 
Montana, tectonics OP-1271 



paleomagnetism OP~855 
Wyoming, stratigraphy OP~880 

magnetic iron ore see magnetite 
magnetic methods see also magnetometers. 

OF 93~560-A; OP-158 
non-metal deposits OF 94-0158 

magnetic minerals 
Alaska 

sedimentary petrology OP-1825 
stratigraphy OP-732 

California, geophysical swveys OF 93-0283; 
OF 93-0315 

Gulf Coastal Plain, energy sources OP-731 
Russian Federation, Quaternary OP-667 

magnetic properties see also magnetic suscepti
bility. 
Arizona, geophysical swveys OF 93-0701 
Gulf Coastal Plain, energy sources OP-731 

magnetic survey maps see also aeromagnetic 
maps. 
Montana, geophysical sutveys I-2050-1 
Wyoming, economic geology OP-437 

magnetic surveys see also aeromagnetic maps; 
magnetic anomalies; magnetometers. 
AlaskaOP-367 
Arctic Ocean, ocean floors OP-301 
Arizona, metal ores C 1103-A 
Atlantic Coastal Plain, tectonophysics OP-385 
Brazil 

geophysical sUlVeys OP-171 
mineral resources C 1103-A 

California 
OP-1525; OP-2017 

faults OP-1475 
geophysical sutveys OP-1576 
petrology OP-1575 
plate tectonics OP-555 

Georgia, geophysical swveys OF 94-0207 
Maine, geophysical swveys OF 93-0385-B 
Nevada 

ground waterOP-257 
structural geology OP-1056; OP-1754 
tectonics OP-1344 
waste disposal OP-484 

Pacific Ocean 
geophysical swveys OP-494 
oceanography OP-592 

Spain, gold ores OP-1207 
Utah 

environmental geology OF 93-0704 
tectonics OP-1344 

Virginia, faults OP-1448 
Washington, tectonics OP-1494 
Wyoming, tectonics OP-1563 

magnetic susceptibility 
Alaska 

metamotphism OP-1247 
sedimentary petrology OP-1825 
stratigraphyOP-732 

Arizona, stratigraphy C 1103-A 
Arkansas, Quaternary OP-1839 
California 

magmas OP-74 
Quaternary OF 93-0683 

Great Lakes, Quaternary OP-150 
Montana, defotmation OP-1562 
Nevada, mineralogy OF 93-0559 
Pacific Ocean, sediments OP-55 
Russian Federation, Quaternary OP-667 
Tennessee, Quaternary OP-1839 
Utah, environmental geology OF 93-0704 
Wyoming, deformation OP-1562 

magnetism, paleo- see paleomagnetism 
magnetite see also iron ores. 

Alaska, metamotphism OP-1247 
geochemistry OP-950 
New Mexico, uranium ores OP-1989 

magnetization see remanent magnetization 
magnetometers 

California, earthquakes OP-422 
geophysical swveys OF 94-0136 
Virginia, geophysical swveys OP-1212 

magnetostratigraphy 
Alaska, Quaternary B 2080 
Argentina OP-1824 
California 

fluvial features OP-892 
paleomagnetism OP-650; OP-1756 
Pliocene OP-37 

Colorado, geochronology OP-729 
paleomagnetism OP-855 
Wyoming 

OP-880 
Quaternary P 0932-D 

magnetotelluric surveys see also au-
diomagnetotelluric methods. 
Arkansas, tectonics OP-1944 
Missouri, tectonics OP-1944 
Washington, natural gas OF 94-0159 

magnoferrite see magnesioferrite 
Magothy Aquifer 

environmental geology WRI 92-4038 
ground water OF 93-0653 

Maha Aquifer 
ground water P 1414-E 

Mahogany Deposit 
gold ores OP-771 

Mahogany Mountain Caldera 
gold ores OP-771; OP-917 

Mahogany Zone 
energy sources OP-1256 

Mahoney Butte Quadrangle 
maps GQ-1742 

Maidens Gneiss 
geophysical sutveys OP-1212 

main shocks 
California 

earthquakes OF 93-0542; OF 93-0557; OP-
425; OP-1452; OP-1500; OP-1729 

engineering geology OP-948 
geologic hazards OP-203 
microearthquakes OP-1238 
seismology OP-335; OP-854 

Maine see also Madrid Fotmation; Perry Moun
tain Fotmation; Rangeley Fotmation; Sanger
ville Formation; Seboomook Fotmation. 
changes of level, York County Maine OF 93-

0381 
Devonian OP-1444 
earthquakes B 2089 
environmental geology OF 93-0292-A 
geochemistry OP-1003 
geologic hazards W 2424; OF 93~292-A 
geophysical sutveys 

GP-1005 
Aroostook County Maine OF 93~385-A; 

OF 93~385-B; OF 93-0573-A 
Penobscot County Maine OF 93-0385-A; 

OF 93-0385-B; OF 93-0573-A 
Piscataquis County Maine OF 93~385-A; 

OF 93~385-B; OF 93~573-A 
Somerset County Maine OF 93-0573-A 

hydrogeology OF 94-0339 
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hydrology WRI 93-4092 
maps 

Hancock County Maine 1-2360 
Penobscot County Maine I-2360 

metal ores OP-1875 
oceanographyl-2329 
petroleum OF 93~96-H 
pollution OF 93~92-A 
Quaternary I-1970-A 
structural analysis, Aroostook County Maine 

OP-92 
Majada River basin 

hydrogeologyWRI 91-4174 
Makarov Basin 

QuaternaryOP-163 
Malacostraca see Brachyura; Ophiomotpha 
Mala ita 

geochemistry OP-526 
Malay Archipelago see also New Guinea. 

geochemistry, Kalimantan Indonesia OP-430; 
OP-626 

MaUbu Coast Fault 
structural geology OP-1128 

MamalaBay 
waste disposal OP-1985 

Mammalia 
Marsupialia 

ArgentinaOP-1081 
Wyoming OP-1081 

Notoungulata, ArgentinaOP-1078 
Primates 

Colorado OP-364 
Wyoming OP-364; OP-1442; OP-1846 

Rodentia 
Argentina OP-1081 
India OP-1441 
Wyoming OP-1081 

mammals 
Argentina, VertebrataOP-1081 
California, stratigraphy OP-1829 
rodents, Argentina OP-1 078 
Russian Federation, Pliocene OF 94-0023 
Ukraine 

Pliocene OF 94-0023 
stratigraphy OF 94-0023 

Wyoming 
Paleocene P 1540 
stratigraphy OP-880 
Vertebrata OP-1081 

Mammoth Basin 
ground waterOP-1286 

Mammoth District 
metal ores C 1103-B 

Manacas Formation 
plate tectonics OP-1083 

Management Systems Evaluation Area 
ground water OF 93-0080 

Manassas Quadrangle 
maps GQ-1732 

Manche France see Cotentin Peninsula 
Manchester Aquifer 

ground water WRI 93-4059 
Mancos Shale see Ferron Sandstone Member 
Mandibulata see Crustacea; Insecta 
Mangala Valles 

1-2310 
maps I-2294 

manganese 
Arizona 

geochemistry OP-341 
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pollution OP-1595 
Colorado 

environmental geology OF 93-0680 
geochemistry OP-563 

geochemistry OF 93-0393-A; OF 93-0393-B,C 
Idaho, ground water WRI 93-4091 
Missouri, pollution OF 93-0362 
pollution OP-1189 
West Virginia, mineral resources I-2364-D 

manganese ores 
ArizonaOP-1552 
California OF 93-0296 
NevadaOP-1552 
Venezuela B 2062 

Manhattan 
engineering geology I-2306 

Manicouagan Crater 
petrology OP-84 

Manitoba 
maps I-2358-A 
metal ores OP-551 

Manitou Formation OF 92-0718 
Manitou Springs Quadrangle 

<.~brian OF 92-0718 
Manning Formation 

sedimentary petrology OP-1854 
Manns Creek 

hydrology WRI 93-4133 
Mansonimpactstructure 

Cretaceous OP-998 
mantle see also asthenosphere; core-mantle 

boundary; heat flow; hot spots; isostasy; phase 
transitions; sea-floor spreading. 
OP-310; OP-785; OP-921; OP-1130; OP-1532 
Alaska 

geochemistry OP-740 
geophysical sutveys OF 93-0265 

ArizonaOP-67 
California 

OF 94-0433; OP-67; OP-69; OP-1139 
petrology OP-633 

Caribbean Sea OP-2055 
Chile, geochemistry OP-1836 
energy sources P 1570 
France, petrology OP-633 
geochemistry OP-1536 
geophysics OP-1465 
Ghana, petrology OP-1967 
Gulf of C.alifornia OP-2055 
Hawaii, geochemistry OP-1445 
Japan, petrology OP-633 
Kenya 

OP-440; OP-1519 
geophysical SDIVeys OP-710 
structural geology OP-441 

lowermantle OP-1276 
MinnesotaOP-1674 
NevadaOP-1149; OP-1285 
Oregon, geochemistry OP-1 011 
Pacific Ocean, geochemistry OP-131 
petrology OP-2053 
Philippine Islands 

OP-1510 
magmas OP-1136 

Russian Federation 
OP-68 

metal ores OP-167; OP-929 
mantle-core boundary see core-mantle boundary 
map projections P 1395 
map symbols 

OF94-0438 

hydrogeology OF 94-0052 
MAPPER 

geochemistry DDS-0018-A 
maps 

I-2344; I-2345; I-2346; I-2347; I-2348; I-2349; 
I-2372; I-2373; I-2374; I-2375; I-2376; I-2381; 
I-2382; I-2383; I-2384; I-2385 
aeromagnetic maps 

Antarctica OF 94-0180 
California OF 93-0283; OF 93-0315; 

OF 93-0520; OF 93-0564; OF 93-0688; 
GP-1007 

Colorado OF 94-0164 
geophysical sUIVeys B 1917-R; OP-1213 
Idaho 1-1803-I 
Maine OF 93-0385-A; OF 93-0573-A 
Mexico OF 93-0564 
Montanai-1803-I 
NevadaGP-1003-B 
Nicaragua OF 94-0280 
North Carolina OF 94-0219 
Virginia OF 94-0219 

Arizona, geomorphology OF 93-0517 
bathymetric maps 

Hawaii MF-2237; MF-2255; MF-2269 
Wyoming OP-832 

California 
Cenozoic MF-2154-D 
engineering geology OF 93-0383 
geologic hazards OF 94-0442 

Canada, Quaternary 1-1970-A 
coal deposit maps 

Kansas I-2426-A 
Missouri 1-2426-A 
Montana C-0143-A 
Pakistan OF 93-0523 
Wyoming C-0143-A 

Colorado 
environmental geology I-2468 
geologic hazards OF 94-0233 
petrology 1-2291-B 

contour maps 
Arizona OF 94-0411 
California OF 93-0283; OF 93-0315 
Colorado OF 93-0597 
hydrogeology OP-1191 
Louisiana WRI 91-4137; WRI 92-4112 
New Mexico WRI 94-4011 
Rhode Island OF 92-0049 
Texas OF 93-0075 

economic geology maps 
Alaska B 2020; MF-0880-B; MF-2271; 1-

2393 
Appalachians MF-2198-A; MF-2198-B; 

MF-2198-C; MF-2198-D; MF-2198-E; 
MF-2215-B; MF-2215-C; MF-2215-D 

Idaho MF-2272 
metal ores B 2049-A 
Mexico OF 93-0718 
South AmericaB 2062; C-0145 
uranium ores OF 93-0624 
Venezuela B 2062 

engineering geology maps 
Hawaii OF 93-0514 
New Jersey 1-2306 
New York 1-2306 
UtahP 1514 

environmental geology maps, Mississippi 
WRI 93-4129 

Florida, geomorphology W 2373 
geochemical maps 

Alaska B 2020; B 2082 

Atlantic Coastal Plain P 141 0-D 
California HA -0727 
Colorado WRI 94-4006 
geochemistry MF-2270 
ground water WRI 93-4071 
Gulf Coastal Plain P 1410-D; WRI 93-4070 
New Mexico WRI 94-4006 
Oregon P 1044-L 
Utah MF-2081-F; MF-2081-G 
West Virginia 1-2364-C; I-2364-D; 1-2364-

E; 1-2364-F; I-2364-G 
geologic hazards maps 

Alaska WRI 93-4078 
California P 1551-A 
Montana OF 94-0198 
Oregon OP-1768 
Washington OP-1768 

geologic maps 
DDS-0011; I-2294; I-2310; I-2327; I-2328; 

1-2351; I-2357; I-2388; I-2391; 1-1420 (NK-
14); OP-1050; OP-1872; OP-1883 
Alaska B 2020; B 2082; WRI 93-4078; GQ-

1728; MF-2219-A; I-2204 
Appalachians OF 94-0420; OP-1243 
Arizona WRI 93-4212; OF 93-0565; OF 93-

0566; OF 93-0587; OF 93-0588; OF 93-
0590-A; OF 93-0682; OF 93-0717; 
OF 94-0153; OF 94-0243; OF 94-0244; 
OF 94-0449; GQ-1696; GQ-1708; GQ-
1709; GQ-1711; GQ-1718; GQ-1719; 
GQ-1720; GQ-1733; GQ-1735; GQ-
1743; I-2138; I-2205; I-2296 

Atlantic Coastal Plain OP-1243 
California WRI 93-4043; OF 93-0544; 

OF 93-0568; OF 93-0703; OF 94-0128; 
OF 94-0132; OF 94-0173; OF 94-0266; 
GQ-1723; GQ-1751; I-2305; I-2371; 1-
2390; OP-145; OP-1637; OP-1805 

Canada I-2358-A 
Colorado OF 93-0677; OF 93-0699; OF 93-

0700; GQ-1749; 1-2370; 1-2400 
Delaware WRI 93-4055 
Georgia WRI 93-4161 
Great Plains 1-2298 
Idaho GQ-1742; GQ-1753; MF-2272; 1-

1632; 1-2330; I-2395; OP-228 
Kentucky WRI 93-4077 
Maine 1-2360 
Michigan 1-1420 (NM-16) 
Missouri OF 94-0419; OF 94-0421 
Montana B 2045; OF 88-0616; OF 88-0622; 

OF 88-0623; OF 88:.o628; OF 88-0629; 
OF 88-0630; OF 88-0631; OF 88-0632; 
OF 88-0636; GQ-1725; GQ'-1738; GQ-
1753; MF-2259; 1-2433-A; I-2434 

Nevada WRI 93-4043; OF 92-0398; OF 93-
0463; OF 94-0436; GQ-1710; GQ-1731; 
GQ-1745; GQ-1746; GQ-1752; GQ-
1754; MF-2260; I-2282; 1-2409; OP-
1680 

New Jersey GQ-1717; GQ-1741 
New Mexico WRI 93-4107; WRI 94-4011; 

GQ-1736; GQ-1737; GQ-1749; GQ-
1750 

Oklahoma 1-1420 (NI-14) 
Ontario 1-1420 (NM-16) 
Oregon P 1044-L; OF 93-0703; OF 94-

0021; GQ-1744; MF-2256; MF-2267; 
OP-145; OP-228 

Pacific Coast OF 94-0134 
Pennsylvania WRI 93-4055; GQ-1727 
Russian Federation OF 92-0020-H 
South Carolina OF 94-0181 



Texas 1-1420 (NI-14) 
United States 1-2358-A 
Utah B 1787-11; WRI 91-4111; OF 94-0010; 

1-2361; 1-2427 
Uzbekistan 1-2386 
Venezuela B 2062; MF-2240; MF-2241; 

MF-2243; MF-2244; MF-2245 
Vennont I -23crT 
Virginia OF 93-0614; GQ-1732; GQ-1739; 

MF-2229; 1-2370 
Washington B 1846; OF 92-0563; OF 93-

0391; OF 93-crT09; OF 93-0715; GQ-
1680; GQ-1682; GQ-1726 

West Virginia OF 93-0009 
Wyoming WRI 93-4021; WRI 93-4141; 

WRI 93-4183; OF 94-0191; OF 94-
0204; OF 94-0425; I-2433-A; OP-437 

geomorphologic maps 
P 1534; OP-1872 
Utah B 1842-F 
Venezuela B 2062 
Virginia MF-2262 
West Virginia MF-2262 
Wisconsin MF-2254 
Wyoming OF 93-0687 

geophysical survey maps 
Colorado B 2000-C,D 
Mississippi Valley MF-2264-C 
Utah B 2000-C.D 
Venezuela B 2062 
Virginia OP-1212 

Georgia, geomorphology W 2373 
gravity survey maps 

California OF 92-0702; OF 93-0246; 
OF 93-0247; GP-1006 

CanadaGP-1005 
Colorado GP-1 009 
geophysical surveys B 1917 -R 
Idaho 1-1803-I 
Israel GP-1 008 
Jordan GP-1008 
Montana 1-1803-1; 1-2050-1 
United States GP-1005 
Venezuela B 2062; OF 94-0165 
Wyoming OP-437 

hydrogeologic maps 
Arizona W 1779-P 
Arkansas WRI 92-4106; WRI 92-4121 
Atlantic Coastal Plain P 1404-K; P 1410-D; 

OF94-0033 
California WRI 93-4019; WRI 93-4043; 

OF 93-0147; HA-crT27 
Delaware WRI 93-4055 
Florida OF 93-0451; OF 94-0032; OF 94-

0034; OF 94-0080 
Great Plains P 1414-B; P 1414-E 
ground water WRI 93-4crT 1 
Gulf Coastal Plain P 1410-D; P 1410-H; 

WRI 93-4crTO 
hydrogeology OP-1191 
hydrology WRI 94-4005 
Indiana WRI 92-4142 
Kansas OF 93-0051; HA-crT22-F 
Kentucky WRI 93-4crT7 
Louisiana WRI 90-4119; WRI 91-4137; 

WRI 92-4112; OP-314 
Maryland OF 93-0652; OF 93-0653; OF 93-

0654; OF 93-0655 
Massachusetts WRI 91-4112 
Mississippi WRI 92-4176; WRI 93-4129; 

WRI 93-4202 
Montana WRI 93-4052 
Nebraska OF 93-0051; OP-851 

Nevada WRI 93-4000; WRI 93-4043; 
WRI 93-4118 

New Jersey WRI 90-4180; WRI 91-4164 
New Mexico WRI 93-4149; WRI 94-4011 
New York WRI 91-4042; WRI 91-4118 
Ohio WRI 94-4136 
Oregon WRI 90-4196; WRI 91-4018 
Pennsylvania WRI 93-4055 
pollution OF 93-0110 
Rhode Island OF 92-0049 
South Dakota OP-503 
Tennessee WRI 92-4178; WRI 93-4059; 

WRI 93-4075 
Texas WRI 92-4055; WRI 92-4125; 

WRI 92-4180; OF 93-0075 
Utah WRI 92-4043 
Virginia WRI 93-4159; WRI 93-4191; 

OF93-0443 
Washington WRI 90-4196; WRI 91-4018; 

OF93-0486 
Western Interior P 1414-B 
Wisconsin WRI 91-4136 
Wyoming WRI 92-4047; WRI 93-4021; 

WRI 93-4141 
hydrologic maps 

Arkansas WRI 92-4106 
California HA -0726 
Canada WRI 93-4179 
Florida WRI 93-4061 
GeorgiaWRI93-4044 
Louisiana WRI 90-4119 
Massachusetts OF 94-0380 
Mississippi Valley MF-2264-E 
Montana WRI 93-4215; WRI 93-4216 
Nevada HA-0726 
New York WRI 92-4003 
North Dakota WRI 94-4018 
South Dakota WRI 94-4018 
Tennessee WRI 89-4149 
United States WRI 93-4179 
Utah WRI 91-4111; OF 93-0108 
Washington OF 93-0030; OF 93-0486; 

OF 93-0631 
Wisconsin WRI 91-4128; OF 93-0118 
Wyoming WRI 93-4022 

Idaho, mineral resources OF 93-0708 
isopach maps 

Pacific Coast 1-2091-A 
Pakistan OF 93-0523 

isopleth maps 
Arizona W 1779-P 
West Virginia 1-2364-D; 1-2364-E; 1-2364-

F;I-2364-G 
Kansas, environmental geology I -2468 
land use maps 

New Jersey WRI 92-4145 
pollution OF 93-0110 

magnetic survey maps 
Montanai-2050-I 
Wyoming OP-437 

Maine,oceanographyi-2329 
Mariana Islands, geologic hazards OF 91-0571 
marine geology maps 

Atlantic OCea.n OF 93-0724 
Hawaii MF-2269 

Micronesia, geologic hazanls OF 91-0571 
Midwest, ground water WRI 93-4050 
Nevada, Cenozoic MF-2154-D 
Pacific Coast, continental margin I -2091-B 
petroleum maps, Alaska OF 93-0331 
Puerto Rico, non-metal deposits MF-2235 
Quebec, oceanography I-2329 
seismicity maps 

maps • maps 301 

California OF 94-0197; OP-334 
Mississippi Valley MF-2264-A 
Oregon OF 94-0226-A 
Washington OF 94-0226-A 

site location maps 
Alaska OF 93-crT13; MF-2155-E; MF-2271 
Appalachians MF-2215-D 
Arizona B 2021-D; WRI 92-4065; WRI 93-

4102; WRI 93-4212 
California WRI 93-4043; OF 93-0344; 

OF93-0503 
Canada WRI 93-4179 
Colorado WRI 94-4006; OF 94-0110 
Georgia WRI 93-4044; WRI 93-4161 
hydrology OF 93-0063 
Kentucky WRI 92-4173; OF 93-0326-A 
Louisiana OF 94-0069 
Massachusetts OF 94-0380 
Mexico OF 93-0718 
Mississippi Valley MF-2264-C 
Nevada B 2crT7; WRI 93-4043; OF 94-

0135; OF 94-0151 
New Jersey OF92-0631 
New Mexico WRI 93-4lcrT; WRI 94-4006 
Pakistan OF 93-0523 
pollution OF 93-0110 
Rhode Island OF 92-0155 
Tennessee WRI 89-4149; WRI 92-4178; 

OF 90-0394; OF 93-0366 
United States WRI 93-4179 
Utah WRI 91-4111; OF 92-0259; OF 93-

0108 
Virginia WRI 93-4159 
Washington OF 93-0486; OF 93-0631 
Wisconsin WRI 91-4128 
Wyoming P 1540; WR1 93-4021; WRI 93-

4141 
soils maps, Wisconsin WRI 91-4128 
stratigraphy MF-2239 
structural maps 

California OF 94-0187 
Georgia WRI 93-4161 
Mississippi Valley MF-2264-B; MF-2264-

D 
structure contour maps 

geophysical surveys B 1917-R 
Wyoming OP-437 

surficial geology maps 
Alaska MF-2258 
Arizona OF 93-0553 
Colorado OF 94-0162 
geologic hazards OF 91-0298 
Illinois OF 93-0288 
Kentucky WRI 93-4crT7 
Mississippi Valley MF-2264-E 
Missouri OF 93-0288 
New Hampshire GQ-17 40 
Wyoming WRI 92-4047 

tectonic maps 
OP-1872 

plate tectonics 1-2363 
Venezuela B 2062 
Wyoming OP-831 

topographic maps 
OP-2062 
Arizona WRI 92-4065; OF 94-0411 
Colorado OF 93-0577 
Minnesota WRI 93-4155 
North Dakota WRI 93-4155 
Ohio B 2059-B 

United States, Quaternary 1-1970-A 
Utah, petrology I -2291-B 
Washington, structural geology MF-2265 



302 Marathon Geosyncline • Martinsburg Formation 

Marathon Geosyncline 
economic geology C 11 03-A 

marble deposits 
Venezuela B 2062 

marbles 
District of Columbia, rock mechanics OF 93-

0350 
Vennont, Cambrian OP-2014 

marcasite 
Alaska 

defonnation OP-1574 
stratigraphy OP-732 

geochemistry OP-910 
mare see maria 
Mare Nectaris see Sea of Nectar 
Mare Orientale see Eastern Sea 
mare ridges see wrinkle ridges 
Marenisco Fault 

tectonics OP-124 
margin, continental see continental margin 
marginal faults see boundary faults 
marginal trench see trenches 
maria 

petrology OP-896 
Maria Belt 

Cretaceous OP-900 
structural geology OP-734 

Mariana Basin see Mariana Trough 
Mariana Islands see also Izu-Bonin Arc. 

environmental geology, Guam OP-1414 
geologic hazards 

OF 93-0541 
Guam OF 91-0571 

geophysical swveys B 2047 
hydrology, Guam YR 
marine geology OP-264; OP-265; OP-266; OP-

267 
Mariana Trough 

geochemistry OP-131 
Marianas Islands see Mariana Islands 
Maricopa Granite 

structural geology OP-1229 
Maricunga Chile 

geochemistry OP-1836 
metal ores OP-208; OP-598; OP-899 
Miocene OP-562 

Marina District 
soil mechanics P 1551-A 

marine geology see also ocean circulation; Ocean 
Drilling Program; ocean floors; ocean waves. 
OF 94-0134 
Atlantic Ocean OF 94-0001 
tmbbean Sea OF 93-0537 
geophysical swveys OP-745 
Gulf of Mexico OF 93-0537 
Hawaii OF 93-0551-C 
Japan Sea OP-879 
MarianalslandsOP-264; OP-265; OP-266; OP-

267 
Micronesia OP-264; OP-265; OP-266; OP-267 
Oceania 

OP-263; OP-271; OP-272; OP-273 
geophysical swveys OP-539 

Pacific Ocean 
OP-263; OP-271; OP-272; OP-273; OP-

866;0P-867 
geophysical swveys OP-539 

West Pacific Ocean Islands OP-261; OP-268; 
OP-269; OP-270; OP-274 

marine geology maps 
Atlantic Ocean, ocean floors OF 93-0724 
Hawaii, oceanography MF-2269 

marine installations 
Indiana OP-744 
Maryland OF 93-0381 
Massachusetts OF 93-0480 
Oregon, geomotphology OF 93-0381 

marine sedimentation 
Alaska, structural geology OP-139 
Antarctica, Quaternary OP-187 
Atlantic Coastal Plain, Paleocene OP-284 
California, structural geology OP-229 

marine sediments 
OP-1069 
Alaska 

OF 94-0025; OP-1825 
Invertebrata P 1531 
Quaternary B 2055; B 2080 

AndesOP-54 
Antarctic Ocean, Oligocene OP-38 
Arctic Ocean 

OP-638 
Pliocene OF 94-0023 
QuaternaryOP-163 

Atlantic Ocean 
OP-695 

geochemistry OP-970 
natural gasP 1570 
Pliocene OF 94-0023 

Black Sea, natural gas OP-472 
C.alifornia 

OP-172 
ecology OP-1514 
natural gas OP-230 

Canary Islands OP-543 
Carboniferous OP-1143 
Florida OP-1900 
Gulf of California, geochemistry OP-808 
Gulf of Mexico 

OP-871 
environmental geology OP-1902 

lndonesiaOP-1720 
Japan Sea, geochemistry OP-388 
Kazakhstan, tectonophysics OP-1183 
Marianals1andsOP-264; OP-265; OP-266; OP-

267 
Massachusetts OP-686 
Micronesia OP-264; OP-265; OP-266; OP-267 
New England OP-695 
New JerseyOP-1996 
New York, environmental geology OF 93-0720 
North Carolina 

OP-686; OP-1797 
petroleum OP-489 

Oceania OP-263 
Pacific Coast 1-2091-A 
Pacific Ocean 

OP-51; OP-57; OP-263; OP-865; OP-867; 
OP-1166 
geochemistry OP-970 

Peru OP-1005 
Philippine Islands, geochemistry OP-607 
Sahara OP-543 
Spain, pollution C 1103-A 
structural geology OP-1 06 
Virginia, Pliocene OF 94-0023 
West Pacific Ocean Islands OP-261; OP-268; 

OP-269; OP-270; OP-274 
marine terraces 

Gulf of Mexico, ocean floors OP-1751 
Pacific Coast, Pleistocene OP-605 

marine transport 
Alabama, oceanography OF 94-0017 
Arctic Ocean, oceanography OP-638 
Idaho, stratigraphy OF 93-0680 
Israel, geomotphology OF 93-0381 
Maine, changes oflevel OF 93-0381 
Utah, stratigraphy OF 93-0680 

Maritime Provinces see New Brunswick; Nova 
Scotia 

Markagunt Plateau 
magmas OP-1716 
maps OF 94-0010 
petrology OF 93-0680 
structural analysis OF 93-0680 
structural geology OP-532; OP-1631 

market stabilization 
economic geology OF 93-0613 

Markland Dam 
hydrology OP-1647 

marl 
Colorado, oil and gas fields OP-690 
Haiti, stratigraphy OP-1473 
Virginia, pedogenesis OP-557 
Western Interior, stratigraphy OP-1 006 

Marlboro Clay 
Paleocene OP-117; OP-207; OP-284 
stratigraphy OP-116; OP-254 

madstone see marl 
Marquette Range Supergroup B 1904-R 
Marryat Creek earthquake 1986 

earthquakes OP-1621 
geologic hazards OP-1198 

Mars 
1-2346; 1-2347; 1-2348; 1-2349; I-2351; 1-2357; 
I-2372; I-2373; I-2374; I-2375; I-2376; I-2381; 
I-2382; I-2383; I-2384; I-2385; I-2391; OP-173; 
OP-431; OP-684;0P-1120; OP-1130;0P-1131; 
OP-1132; OP-1254; OP-1689; OP-1746; OP-
1883; OP-1885; OP-2061 
AlbaPateral-2344; 1-2345 
Chryse Planitia OP-1851 
Elysium P 1534; OP-1971 
Kasei Vallis OP-1146; OP-1884 
Man gala Valles 

1-2310 
mapsi-2294 

Olympus Mons 1-2327 
Tharsis P 1534; 1-2310; OP-1971 
Valles Marineris OP-1215; OP-1609; OP-2060 

Marsh Island 
Quaternary OF 94-0209 

MarsbaU Aquifer 
ground waterOP-1341; OP-2033 

Marshall Islands 
volcanism OP-501 

marshes see salt marshes 
Marsupialla 

Argentina OP-1081 
Wyoming OP-1081 

marsupials 
Argentina, stratigraphy OP-1078 

Martha's Vineyard 
geomotphology OP-911 

Martin Bridge Limestone 
stratigraphy p 1439 

Martinez Quadrangle 
structural geology OP-524 

Martinsburg Formation 
OP-2046 
pedogenesis OP-557 



Maryland see also Aquia Formation; Chesapeake 
Bay; ConococheagueFormation; DelmaxvaPen
insula; Nanjemoy Formation; Piedmont; Piney 
Point Formation; Potomac River, Potomac River 
basin; Rock Creek Park; Salisbury Embayment; 
Valley and Ridge Province. 
environmental geology 

OF 93-0292-C 
Wicomico County Maryland YR 

geologic hazards OF 93-0292-C 
geomorphology OF 93-0381 
geophysical suxveys, Montgomery County 

Maryland B 2114 
ground water 

P 1404-K; OP-1145; OP-1777 
Anne Arundel County Maryland OF 93-

0652; OF 93-0653; OF 93-0654; OF 93-
0655 

Calvert County Maryland OF 93-0652; 
OF 93-0653; OF 93-0654 

Charles County Maryland OF 93-0652; 
OF 93-0653; OF 93-0654; OF 93-0655 

Harford County Maryland OP-193 
Prince Georges County Maryland OF 93-

0652; OF 93-0653; OF 93-0654; OF 93-
0655 

Saint Marys County Maryland OF 93-0652; 
OF93-0653 

hydrogeology 
Harford County Maryland WRI 92-4087 
Kent County Maryland OP-726 

hydrology, Frederick County Maryland OF 93-
0169 

Invertebrata P 1535 
marine installations, Worcester County Mary-

land OF 93-0381 
Ordovician OP-883 
petroleum OF 93-0596-H 
pollution OF 93-0292-C 
stratigraphy 

B 2076; MF-2239 
Carroll County Maryland B 2076 
Charles County Maryland OP-116 
Howard County Maryland B 2076 
Montgomery County Maryland B 2076 

waterways WRI 93-4017; OP-186 
Marysvale volcanic field 

Cenozoic B 2071 
metal ores OP-1204 

mass extinctions 
Alaska, Ostracoda OP-1 095 
Far East, stratigraphy OP-1675 
Mexico, stratigraphy OP-1085 
phosphate deposits OP-1417 

mass movements see also avalanches; debris av
alanches; debris flows; earthflows; erosion; 
lahars; landslides; mudflows; rockfalls; 
rockslides. 
Canary Islands, oceanography OP-543 
geologic hazards WRI 93-4123; OP-890 
Hawaii 

earthquakes OP-199 
marine geology OF 93-0551-C 

North C.arolina, ocean floors OF 94-0409 
Nova Scotia, ocea.D floors OP-143 
Sahara, oceanography OP-543 

mass spectroscopy see also accelerator mass 
spectroscopy; inductively coupled plasma meth
ods. 
geochemistry W 2373 
pollution WRI 93-4176 
Quaternary OP-853 

Maryland • McGinnis Glacier District 303 

mass wasting see mass movements 
Massachusettsseealso Avalon Terrane; Bronson 

Hill Anticlinorium; Connecticut River; Hartford 
Basin; Narragansett Basin. 
earthquakes B 2089 
engineering geology 

OF 93-0480; OP-659 
Cape Cod OP-402 

environmental geology 
OF 93-0292-A; OP-1116; OP-1401 

Boston Massachusetts YR 
Cape Cod OP-1765 

geochronology 
Franklin County Massachusetts OF94-0126 
Hampden County Massachusetts OF 94-

0126 
Hampshire County Massachusetts OF 94-

0126 
geomorphology 

Cape Cod OP-911 
Martha's Vineyard OP-911 
Nantucket Island OP-911 

glacial geology, Cape Cod OF 93-0618 
ground water 

WRI93-4115 
Cape Cod OF 93-0159; OF 94-0052; OP-33 
Plymouth County Massachusetts WRI 91-

4112 
hydrogeology 

OF 94-0115; OF 94-0339 
Cape Cod WRI 93-4064 

hydrology 
WRI 93-4092; OF 93-0038; OF 94-0380 
Bristol County Massachusetts OF 93-0482 
Essex County Massachusetts OF 93-0482 
Middlesex County Massachusetts OF 93-

0482 
Norfolk County Massachusetts OF 93-0482 
Worcester County Massachusetts OF 93-

0482 
ocean circulation, Cape Cod OP-1912 
ocean floors OP-1998 
oceanography 

Boston Massachusetts OF 94-0052 
Cape Cod OP-686 

petroleum OF 93-0596-H 
pollution 

OF 93-0292-A; OP-1075; OP-1104 
Boston Massachusetts OP-1911 
Cape Cod OP-26; OP-887; OP-1391; OP-

1911 
Quaternary 

1-1970-A; OP-862; OP-863 
Hampshire County Massachusetts OP-485 
Worcester County Massachusetts OP-485 

sedimentary petrology, Norfolk County Massa
chusetts OP-1291 

stratigraphy OP-696 
tectonophysics, Cape Cod OP-385 

Massachusetts Bay 
environmental geology YR; OP-1116; OP-

1401; OP-1765 
marine geology OF 94-0001 
ocean circulation OP-1912 
oceanography OF 94-0052; OP-1543 
pollution OP-1075; OP-1104 

Massanetta soil series 
pedogenesis OP-557 

massive deposits see also cyprus-type. 
Idaho, metal ores P 1439 
Japan, metal ores OP-1550 
Ontario, sulfides OP-827 

Oregon, metal ores P 1439 
Russian Federation, platinum ores OP-977 
Vermont, metal ores OP-1922 

massive sulfide deposits 
Alaska, deformation OP-1574 
Arizona, metal ores C 1103-A 
California, metal ores C 1103-A; OF 93-0296 
Costa Rica, economic geology C 1103-A 
Idaho, metal ores P 1439 
Japan, metal ores OP-1550 
metal ores B 2062; OF 94-0174 
Ontario, sulfides OP-827 
Oregon, metal ores P 1439 
Pacific Ocean, metal ores OP-978; OP-1309 
Venezuela, economic geology B 2062 
Vermont, metal ores OP-1922 

Master Water Data Index 
hydrogeology OF 94-0051 

Matagorda Bay 
environmental geology OP-401 

Matanuska coal field 
stratigraphy B 2068 

Mather Gorge Formation 
faults OP-1242 

Matlacha Pass 
hydrology OP-1511 

Matthes Glacier 
Quaternary OP-1156 

Mattoon Formation OP-955 
Matuyama Epoch 

California OF 93-0683 
Maumee River valley 

ground water WRI 92-4142 
Maumelle Reservoir 

hydrology WRI 93-4218 
MaunaKea 

Quaternary OP-1241 
MaunaLoa 

geologic hazards OF 94-0216 
hydrogeology OF 93-0082 
oceanography MF-2255 
petrology OP-363 
seismology B 2089; OF 94-0432 

Maverick Basin 
natural gas OF 93-0705 

Maxwell Montes OP-1031 
May on 

magmas OP-1136 
Mazatzal Mountains 

petrology OP-2059 
Mazatzal()rogeny 

structural geology OP-1182; OP-1229 
McBean Formation 

geomorphology OP-1582 
McCarthy Alaska 

geologic hazards WRI 93-4078 
McCoy Creek Group 

petrology OP-1671 
McCoy Mountains Formation 

Cretaceous OP-900 
cmstOP-168 
structural geology OP-734 

McDermitt volcanic center 
faults OP-981 
gold ores OP-1861 

McDonalds Branch basin 
ground water WRI 91-4081 

McGinnis Glacier District 
deformation OP-1574 



304 McGrath Alaska • Mesozoic 

McGrath Alaska 
environmental geology OF 94-0119 

McHugh Complex 
structural geology OP-1565 

McLaren Deposit 
metal ores OP-214 

McLaughlin Mine 
metal ores OP-1273 

Meade Glacier Fault 
structural geology OP-98 

Meadow Valley Mountains 
deformation OP-1464 
lava OP-1379 

meanders 
Arizona OF 93-0041 
Far East, energy sources OP-792 
Great Britain, energy sources OP-792 
Mississippi, highways WRI 93-4131 
Mississippi Valley OP-1477 
Ohio, hydrology WRI 93-4018 
Wyoming, Quaternary OF 93-0680 

measurement-while-drilling 
geophysical surveys OP-1811 

Mecca Hills 
stratigraphy OP-85; OP-811 
structural analysis OP-765 

mechanical erosion see abrasion 
mechanical weathering 

Venezuela, mineralogy OP-596 
Mechanicsburg Pennsylvania 

ground water WRI 94-4059 
Meckering earthquake 1968 

geologic hazards OP-1198 
Medicine Lake 

crust OP-224 
Vertebrata OP-1928 

Mediterranean region see also Balearic Islands. 
engineering geology OP-337 
Pliocene OF 94-0023 

Mediterranean Sea see also Balearic Islands; 
Corsica; East Mediterranean; Sicily Italy. 
geomorphology OF 93-0381 
pollution C 1103-A 

Meers Fault 
geologic hazards OP-1198 

Meeteetse Formation 
energy sources OP-29; OP-413; OP-436; OP-

637 
sedimentary petrology OP-412 
stratigraphy OP-232 

meetings see symposia 
megabreccia 

Nevada, magmas OP-1886 
Utah, structural analysis OF 93-0680 

Melanesia see Fiji; New Caledonia; Solomon Is
lands; Vanuatu 

melange 
Alaska, structural geology OP-1565; OP-1842 
C.alifomia 

metamorphic rocks OP-1017 
sedimentary petrology B 1995-D,E 
tectonics OP-399; OP-1052 

District of Columbia, tectonics OP-1296 
Idaho, stratigraphy OP-1058 
Italy, structural geology OP-72 
Maryland 

faults OP-1242 
tectonics OP-1296 

Oregon 
metamorphic rocks OP-1017 

stratigraphy OP-1 058 
tectonics OP-399 

Virginia 
faults OP-1242 
stratigraphy B 2(JJ6 

Washington, structural geology OP-878 
melnikovite see greigite 
Melrose Granite 

structural geology OP-1356 
membrane-micelle model 

Philippine Islands, soils W 2410 
Memnonia Fossae I-2310 
Memphis Tennessee 

environmental geology OP-583 
faults OP-1197 
geologic hazards OF 94-0179-L; OF 94-0179-

M; OF 94-0179-N; OF 94-0179-P; OF 94-
0179-R; OF 94-0179-S; OP-1813 

ground water WRI 93-4(JJ5 
pollution OP-1681 
seismology OP-1814 

menaccanite see ilmenite 
Mendenhall Gneiss 

phase equilibria OP-1 021 
Mendocino (Cape) see Cape Mendocino 
Mendocino fracture zone 

metal ores OP-978; OP-1350 
oceanography OP-188 
plate tectonics B 1997; OP-555; OP-983; OP-

1161 
Menominee River 

pollution OF 93-0132 
Meramecian see also Sainte Genevieve Lime

stone. 
Alaska B 2068 
NevadaOP-1725 

Merapi 
geochemistry OP-352 
metal ores OP-1787 

mercury 
Alaska, metal ores C 1103-A 
California, environmental geology C 1103-A 
Colorado, environmental geology WRI 92-

4188 
geochemistry OF 93-0436; OF 94-0042 
Georgia, hydrogeology OP-1167 
Nevada 

environmental geology ~ 92-4024-B; 
WRI 92-4024-C 

gold ores OP-2 
New Hampshire, environmental geology OP-

192 
New Mexico, environmental geology WRI 92-

4188 
Sweden, environmental geology OP-192 
Washington, environmental geology OP-192 
Wisconsin, environmental geology OP-463 

mercury ores 
AlaskaB 2068; OP-1041 
California 

OF93-0296 
environmental geology C 1103-A 

Idaho OP-181 
Merle K. Smith Airport 

environmental geology OF 94-0328 
meromictic lakes 

natural gasP 1570 
Merrimack Synclinorium 

structural geology OP-2047 
Mesa Formation 

kaolin deposits B 2062 

Mesaverde Group see also Almond Formation. 
OP-232 
diagenesis OP-438 
energy sources OF 94-0427; OP-29; OP-31; 

OP-413; OP-415; OP-436; OP-637 
geochemistry OP-938 
natural gas OP-838 
oil and gas fields OP-416 
sedimentary petrology OP-239; OP-412; OP-

1202 
weathering OP-414 

Mescal Range 
Cretaceous OP-234 

Mesilla Basin 
ground water WRI 92-4156 

mesosiderite 
inclusions OP-1 098 

mesothermal processes 
Alaska 

gold ores OP-291; OP-1676 
petrology OP-579 

Queensland Australia, gold ores OP-327 
Mesozoic see also Cretaceous; Jurassic; Triassic. 

C 1103-A; OP-196; OP-1328; OP-2018 
Alaska C 1106; OF 93-0545; OF 93-0713; OP-

1086; OP-1823 . 
ArizonaOP-734 
Basin and Range Province OP-575 
California OF 94-0267; OP-332; OP-734; OP-

858; OP-895; OP-1023; OP-1809; OP-1920 
Canada OP-1633 
Franciscan Complex 

OF 93-0344; OP-381 
faults OP-1438 
geophysical surveys OP-1091 
mapsi-2390 
metal ores OP-1350 
paleomagnetism OP-919 
plate tectonics B 1997; OP-398 
QuaternaryYR 
sedimentary petrology B 1995-D,E; OP-

2036; OP-2037 
structural geology OP-1 01; OP-1974 
tectonics OP-399; OP-1052 
tectonophysics OP-608 

Great Basin OP-575 
Great Plains P 1414-B 
Great Valley Sequence 

·OF 93-0344;-0P-1829 
geochemistry OP-169 
plate tectonics OP-398 
sedimentary petrology B 1995-D,E 

IdahoP 1439 
Illinois OP-326 
Kuwait OF 94-0210 
McHughComplex,structuralgeologyOP-1565 
Missouri OP-326 
Moenave Formation, earthquakes OP-324 
Montana OP-547 
Morocco OF 93-0680 
Nevada OP-322; OP-576; OP-858; OP-889; 

OP-1056; OP-1118; OP-1344; OP-1653; 
OP-1742; OP-1743 

Nevadan Orogeny 
California OP-286 
structural geology OP-1360 

New York OF 94-0211 
Newark Supergroup OP-1358 
Nova Scotia OF 93-0680 
Oregon P 1439 
Orocopia Schist 

areal geology OP-1805 



structural geology B 2053; OP-1759 
Pacific Ocean OP-867 
Passaic Formation, energy sources OP-1857 
Pictou Group, sedimentary petrology OP-1940 
United States OP-1633 
Utah OP-576; OP-1118; OP-1246; OP-1344; 

OP-1742; OP-1743 
VirginiaOP-104 
Washington OP-1312 
Western Interior P 1414-B 
Wyoming OP-1246 

Mesquite mining district 
gold ores OP-901 

Mesquite Mountain 
stratigraphy B 2053 

Messinian 
Italy OP-1548 

Messoyakha Field 
natural gasP 1570 

meta-ophiolite see ophiolite 
metabasalt 

Alaska, geochemistry B 2068 
metabasite 

Germany, geophysical surveys OP-702 
metabolites 

Great Plains, pollution W 2413 
Midwest, pollution OF 93-0457 
Pennsylvania, pollution WRI 93-4172 

metaconglomerate 
Colorado, sedimentary petrology OP-17 50 

metafelsite 
Alaska, Devonian B 2068 

metagabbro 
Maryland, stratigraphy B 2W6 

metagranite 
Alaska, Devonian B 2068 
Minnesota, geochemistry OP-82 

metagraywacke 
Michigan, stratigraphy B 1904-R 

metaigneous rocks see also metabasalt; metabas
ite; metagabbro; metagranite; serpentinite. 
OP-2053 
Vermont, geochronology OP-1 001 

metal ores see also antimony ores; base metals; 
chromite ores; cobalt ores; copper ores; gold 
ores; iron ores; lead ores; lead-zinc deposits; 
manganese ores; mercury ores; metallogeny; 
molybdenum ores; nickel ores; niobium ores; ore 
guides; palladium ores; platinum ores; poly
metallic ores; precious metals; pyrite ores; rare 
earth deposits; silver ores; tantalum ores; tho
rium ores; tin ores; titanium ores; tungsten ores; 
uranium ores; vanadium ores; zinc ores. 
C 1103-A; OF 94-0174; OP-842; OP-1030 
Alaska 

B 2068; B 2082; C 1103-A; OP-367 
defonnation OP-1574 

Antarctica OP-757 
Arizona 

C 1103-A; C 1103-B 
geochemistry C 1103-A 

Arkansas C 11 03-A 
CaliforniaC 1103-A; OP-1528 
taribbean region C 1103-A 
Colorado C 1097; C 1103-A; OF 94-0224 
Idaho P 1439; OP-1294 
Japan OP-1550 
Mexico C 1098; C 1103-A; OF 93-0532; 

OF 93-W18 
Nevada C 1103-A 
New Mexico C 1103-A 
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Russian Federation OP-167; OP-973 
Texas C 1103-A 
United States C 1 098; OF 93-0532 
Vennont OP-1922 

metallic meteorites see iron meteorites 
metallogenesis see metallogeny 
metallogenic epochs 

California, metal ores OP-185 
Nevada, metal ores OP-185 

metallogenic provinces 
Poland, lead-zinc deposits OP-1580 

metallogeny see also metallogenic epochs. 
Alaska 

Devonian B 2068 
metal ores OP-1086 

Arizona, uranium ores C 1103-A 
metal ores OP-338 
Mexico, metal ores C 1103-A 
structural geology C 1103-A 

metallotects 
Arizona, metal ores C 1103-B 

metals see also actinides; alkali metals; alkaline 
earth metals; aluminum; antimony; arsenic; base 
metals; cadmium; chromium; cobalt; copper, 
gold; iron; lead; manganese; mercury; molybde
num; nickel; niobium; platinum group; rare 
earths; rhenium; silver, tantalum; tin; titanium; 
trace metals; vanadium; zinc; zirconium. 
Arizona 

hydrogeology WRI 93-4212 
mineral resources C 1103-A 

Colorado 
enviromnental geology C 1097; C 1103-A 
hydrogeology OF 93-0616 
mineral resources OF 93-0571 
pollution C 1097; C 1103-A; OF 94-0203 

environmental geology OF 94-0264 
Hawaii, geochemistry OP-352 
Idaho, enviromnental geology C 1103-A 
Indonesia, geochemistry OP-352 
Italy, geochemistry OP-352 
Kansas, hydrogeology OF 93-0051 
Montana, defonnation OP-1562 
Nebraska, hydrogeology OF 93-0051 
New Mexico, mineral resources C 1103-A 
platinum group 

ChinaOP-609; OP-1186 
geochemistry MF-2270 
metal ores B 2049-A 

pollution OP-1290 
precious metals 

Alaska C 1106 
Andes C 1103-A; OP-208; OP-217; OP-

899; OP-1206 
Chile C 11 03-A 
Colorado OP-1299; OP-1578 
Fiji OP-767 
France OP-11 
metal ores OP-338 
Nevada C 1103-A; OP-639; OP-767 
New Mexico OP-1818 
Oregon OP-767 
Papua New Guinea OP-767 
Peru C 11 03-A 
Spain OP-11; OP-767 
TurkeyOP-1258 
Utah OP-639; OP-1204 

Puerto Rico, pollution OP-1172 
Wyoming, deformation OP-1562 

metaluminous composition 
Arizona, geochemistry OP-11 02 
California, geochemistry OP-1102 

metamorphic core complexes 
Arizona 

GQ-1718; GQ-1719 
fanlts C 1103-A 
metal ores C 1103-A 
petrology OP-1914 
stratigraphy OP-1610 
tectonics OP-552 

California I-2305 
Colorado Plateau, tectonophysics OP-1766 
Nevada, geochronology OP-560 
New Mexico, petrology OP-1914 
Washington 

GQ-1726 
structural geology OP-251 

metamorphic processes 
Arizona, metal ores C 1103-A 
Arkansas, metal ores OF 92-0288 
California, metal ores C 11 03-A 

metamorphic rocks see also amphibolite facies; 
blueschist facies; crystalline rocks; granulite fa
cies; greenschist facies; metamorphic core com
plexes; metasomatic rocks; ophiolite; 
prehnite-pumpellyite facies. 
Alaska 

OP-1304; OP-1430 
gold ores OP-291 

amphibolites 
OP-1599 

CaliforniaOP-1701; OP-1705 
Gennany OP-1701 
Montana OP-1709 
NevadaOP-1653 
Russian Federation OP-1701 
Washington OP-878 

Arizona, Tertiary B 2053 
augen gneiss 

ArizonaOP-65 
California OP-65 

Basin and Range Province, structural geology 
OP-120 

CalifomiaOP-1638; OP-1805 
cataclasites, Massachusetts OP-1413 
Connecticut, geochronology OF 94-0126 
eclogite OP-1359; OP-1599 
gneisses 

OP-2053 
Alabama OP-1952 
Alaska OF 93-0545 
ArizonaOP-1986 
California OP-1021; OP-1022; OP-1637; 

OP-1986 
Georgia OP-1952 
Gennany OP-702 
Kenya OP-588 
Massachusetts OP-1413 
Montana OP-1562; OP-1709 
New York OP-43 
Vennont B 2W5 
Washington OP-251 
Wyoming OP-1562 

granite gneiss, Venezuela B 2062 
Great Basin, structural geology OP-120 
greenschist 

AlaskaOP-1429 
CalifomiaOP-1705 
Washington OP-1312 

greenstone 
Alaska B 2068 
CaliforniaOP-1273 
Canada OP-577 
United States OP-577 
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marbles 
District of Columbia OF 93-0350 
Vermont OP-2014 

Mariana Islands, marine geology OP-265; OP-
267 

Mas8achusetts, geochronology OF 94-0126 
metabasalt, Alaska B 2068 
metabasite, Germany OP-702 
metaconglomerate, Colorado OP-1750 
metagabbro, Maryland B 2076 
metagranite 

Alaska B 2068 
Minnesota OP-82 

metagraywacke, Michigan B 1904-R 
metaigneous rocks 

OP-2053 
Vermont OP-1001 

metapelite, Colorado OP-1749; OP-1750 
metaplutonic rocks 

OP-2053 
Minnesota OP-82 

metasandstone, Colorado OP-1750 
metasedimentary rocks 

OP-2053 
CaliforniaOP-919 
Canadian Shield OP-247 
China OP-546 
France OP-11 
Great Lakes OP-247 
JurassicOP-1852 
Maine OP-1376 
metal ores C 1103-A 
Queensland Australia OP-1924 
South Australia OP-1924 
Spain OP-11 
Vermont OP-1922; OP-1923 
Virginia B 2W6 

metavolcanic rocks 
Alaska B 2068 
California OP-893 
Vermont OP-1001; OP-1923 
Virginia B 2W6 
Washington OP-878 

Mexico, mineral resources C 1103-A 
Micronesia, marine geology OP-265; OP-267 
migmatites 

British Columbia OP-1645 
Idaho OP-1645 
Nevada OP-560 

Minnesota, mineral resources OF 94-0429 
mylonites 

Alaska OP-139; OP-664 
Basin and Range Province OP-1673 
C.alifornia OP-1537 
District of Columbia OP-1296 
Georgia OP-524 
Great Basin OP-1673 
Maryland OP-1296 
Nevada OP-1611 
South Carolina: OP-524 
Washington GQ-1726 

New England, pollution OF 93-0292-A 
New Jersey, structural geology OP-20(f7 
Ontario, sulfides OP-827 
orthogneiss 

Alaska B 2068 
Georgia OP-524 
Mexico OP-1123 
South CarolinaOP-524 

paragneiss 
Georgia OP-524 
South Carolina OP-524 

phyllites 

Georgia OP-524 
South Carolina OP-524 
Vermont OP-2014 
Virginia OP-225 

phyllonites, Vermont OP-2013 
quartzites 

OP-2053 
NevadaOP-1461 
Vermont OP-2014 

Russian Federation OF 92-0020-H 
schists 

OP-2053 
AlaskaOP-662; OP-1305 
Colorado OP-1750 
Georgia OP-524 
Kenya OP-588 
New Hampshire OP-1458 
South Carolina OP-524 
Vermont B 2075; OP-2014 

serpentinite 
CalifomiaOP-216; OP-1273 
Italy OP-72 
Maryland B 2076 
Oceania OP-262; OP-263; OP-271 
Pacific Ocean OP-262; OP-263; OP-271 
Washington OP-878 

slates, Alaska B 2074 
South Carolina, gold ores OP-142 
Spain, metal ores OP-1487 
tectonics C 1103-A 
tourmalinite 

Alps OP-1921 
Arctic region OP-1921 
Italy OP-974 
metal ores C 1103-A 
Venezuela C 1103-A 

Vermont OP-1002 
Virginia 

geochemistry OP-104 
structural geology OP-1113 

Washington, structural geology OP-1082 
West Pacific Ocean Islands, marine geology 

OP-268; OP-274 
metamorphism see also greenschist facies. 

OP-1599 
Alaska 

B 2W4; OP-1088; OP-1247 
gold ores OP-1676 
structural geology OP-662; OP-1565 

anchimetamorphism 
Arkansas OP-1453 
Oklahoma OP-1453 

Arizona, metal ores C 1103-A 
burial metamorphism, Victoria Australia 

OF93-0680 
California 

1-2305; OP-1637; OP-1638; OP-1705 
faults OP-1392 
tectonics OP-1 052 

Connecticut, geochronology OF 94-0126 
contact metamorphism, Victoria Australia 

OF 93-0680; OP-30 
dynamic metamorphism OP-451 
high-grade metamorphism 

OP-2053 
Arizona C 11 03-A 
California C 11 03-A; OP-1531 
Italy OP-72 
Kenya OP-588 

Idaho, metal ores P 1439 
Jurassic OP-1852 
low-grade metamorphism 

Alaska B 2068; OP-1429 
Massachusetts OP-1291 
Rhode Island OP-1291 
VirginiaOP-1748 
Washington OP-251 

Maine, stratigraphy OP-1376 
Massachusetts 

geochronology OF 94-0126 
sedimentary petrology OP-1615 

Montana, folds OP-1567 
Nevada 

OP-1099; OP-1124; OP-1671 
structural geology OP-2063 

Ontario 
metal ores OP-928 
Precambrian OP-669 

petroleum OP-705 
polymetamorphism 

Alaska OP-1983 
tectonics C 1103-A 
Vermont OP-1569 

prograde metamorphism 
Connecticut OP-2047 
Rhode Island OP-2047 

regional metamorphism 
AlaskaOP-1430; OP-1574 
Idaho OP-1353 
VermontOP-1922 

retrograde metamorphism 
California OP-1701 
Cyprus OP-986 
Germany OP-1701 
Russian Federation OP-1701 

Rhode Island, sedimentary petrology OP-1615 
Russian Federation, metal ores OP-928 
shock metamorphism 

OP-1807 
Australia OP-1 009 
CanadaOP-84 
Colorado OP-465; OP-1 065 
Haiti OP-1808 
IowaOP-998 
Pacific Ocean OP-1 064 

structural geology OP-1182 
thermal metamorphism 

Nevada OP-576 
UtahOP-576 

Vermont, structural geology OP-714 
Washington GQ-1726; OP-1312 
Wyoming, structural geology OP-1560 

metapelite 
Colorado 

mineralogy OP-1749 
sedimentary petrology OP-17 50 

metaplutonic rocks 
OP-2053 
Minnesota, geochemistry OP-82 

metasandstone 
Colorado, sedimentarypetrolo&y OP-1750 

metasedimentary rocks see also metaconglomer
ate; metagraywacke; metapelite; paragneiss. 
OP-2053 . 
California, paleomagnetism OP-919 
Canadian Shield, orogeny OP-247 
China, engineering geology OP-546 
France, metal ores OP-11 
Great Lakes, orogeny OP-247 
Jurassic OP-1852 
Maine, stratigraphy OP-1376 
metal ores C 1103-A 
Queensland Australia OP-1924 
South Australia OP-1924 



Spain, metal ores OP-11 
Vermont 

geochemistry OP-1923 
metal ores OP-1922 

Virginia, stratigraphy B 2076 
metasomatic rocks 

greisen 
Brazil B 2062 
Saudi Arabia OP-429; OP-1508 
Venezuela B 2062 

serpentinite 
California OP-216; OP-1273 
Italy OP-72 
Maryland B 200 6 
Oceania OP-262; OP-263; OP-271 
Pacific Ocean OP-262; OP-263; OP-271 
Washington OP-878 

skarn 
California OP-185 
Mexico C 1103-A 
Nevada B 2077; OF 94-0005; OP-185; OP-

1457 
Thailand OP-825 

metasomatism 
Alaska, molybdenum ores B 2068 
argillization 

Colorado OF 94-0144 
Washington GQ-1682 

Arkansas, metal ores OP-237 
California OP-633 
Colorado, metal ores OP-1299 
France OP-633 
hydrothermal alteration 

AlaskaOP-1842 
Appalachians OF 94-0420 
Atlantic Ocean OP-987 
California OF 94-0148; OP-428; OP-791; 

OP-1163 
Colorado C 1103-A; OF 94-0224 
Iceland OP-428 
Japan OP-1550 
Nevada OF 94-0148; OP-257; OP-791; OP-

923 
Ontario OP-827 
Pacific Ocean OP-738 
Spain OP-768 
Washington OF 94-0002-A; OF 94-0002-B; 

GQ-1680; GQ-1682; GQ-1726 
Idaho, tungsten ores OP-1184 
Italy OP-974 
Japan OP-633 
kaolinization, Ohio OP-1618 
Minnesota, metal ores OP-456 
NevadaOP-1093 
North Carolina, tungsten ores OP-1184 
Peru 

geochemistry OP-1962 
tungsten ores OP-1184 

propylitization, Colorado OP-1578 
sedimentary petrology OP-1399 
Vermont, metal ores OP-1922 
wall-rock alteration 

B2099 
Colorado OP-1786 

zeolitization 
Idaho OP-1634 
NevadaOP-126 

Metatheria see Marsupialia 
metavolcanic rocks 

Alaska, geochemistry B 2068 
California, tectonics OP-893 
Vermont 

geochemistry OP-1923 
geochronology OP-1 001 

Virginia, stratigraphy B 2006 
Washington, structural geology OP-878 

meteor craters 
AustraliaOP-1009 
Sweden, energy sources P 1570 

meteoric iron see iron meteorites 
meteorites 

OP-584 
chondrites OP-1132 
Hen bury Meteorite, Australia OP-1 009 
iron meteorites 

petrology OP-1693 
Texas OP-554 

mesosiderite, inclusions OP-1098 
Qingzhen Meteorite, petrology OP-897 
SNC Meteorites OP-1130 
Y amato Meteorites, petrology OP-896; OP-897 

methane see also coalbed methane. 
Alaska 

energy sources OP-1173 
environmental geology OP-1566 
geochemistry OP-1700 

Basin and Range Province, geochemistry OP-
1605 

Bering Sea, natural gas P 1570 
Black Sea, natural gas OP-472 
California, natural gas OP-230 
Canada 

environmental geology OP-1566 
natural gas P 1570 

Colorado 
energy sources OP-1256 
natural gas WRI 94-4006 

energy sources P 1570; C 1115 
Florida, environmental geology OP-21 
geochemistry OF 93-0388 
Gulf of California, geochemistry OP-808 
hydrogeology W 2422 
Montana, natural gas OP-814 
natural gasP 1570; OP-733 
New Mexico, natural gas WRI 94-4006 
pollution P 1570 
Saskatchewan, natural gas OP-814 
Saudi Arabia, tungsten ores OP-429 
United States, natural gasP 1570 
Wyoming, natural gas P 1570 

Methow Basin 
stratigraphy OP-580; OP-1402 

methoxychlor see DDT 
Metzger Marsh 

environmental geology OF 94-0200 
Mexia-Talco fault zone 

energy sources OF 93-0705 
Mexico 

copper ores C 1103-B 
crystalline rocks, Chihuahua Mexico OP-1123 
economic geology 

OF93-0532 
Baja California Mexico C 1098 
Chihuahua Mexico C 1098 
Coahuila Mexico C 1098 
Nuevo Leon Mexico C 1098 
Sonora Mexico C 1098 
Tamaulipas Mexico C 1098 

faults, Sonora Mexico OP-1954 
geochronology 

OP-1557 
Vizcaino Peninsula OP-312 

geologic hazards, El Chichon B 2047 
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geophysical surveys, Baja California Mexico 
OF93-0564 

geothermal energy, Cerro Prieto OP-906 
ground water, Chihuahua Mexico OF 92-0171 
Jurassic, Sonora Mexico C 1103-B 
metal ores 

C 1103-A 
Chihuahua Mexico C 1103-A; OF 93-0718 
Sonora Mexico C 1103-A 

mineral resources 
Baja California Mexico C 1103-A 
Baja California Sur Mexico C 1103-A 
Chihuahua Mexico C 1103-A 
Coahuila Mexico C 1103-A 
Nuevo Leon Mexico C 1103-A 
Sonora Mexico C 1103-A 
Tamaulipas Mexico C 1103-A 

mineralogy, Pachuca Mexico OP-1151 
Neogene, Veracruz Mexico OF 94-0023 
neotectonics, Sonora Mexico C 1103-A 
Paleogene, Baja California OP-1926 
petrology, Baja California OP-1214 
plate tectonics 

Baja California OP-398 
Yucatan PeninsulaOP-800 

seismology, Guerrero Mexico OP-1866 
stratigraphy 

OF 93-0680; OP-83 
Yucatan Peninsula OP-1085 

tectonophysics, Yucatan Peninsula OP-1542 
Mg see magnesium 
MHMS 

hydrology WRI 93-4018 
Miami Limestone OP-1141 
MicMac Formation 

stratigraphy OP-696 
mica group see also biotite; glauconite; musco

vite; paragonite; phengite; sericite. 
Colorado, petrology OP-1302 

Michigamme Formation B 1904-R 
Michigan see also Detroit River Group; Dundee 

Limestone; Lake Erie; Lake Michigan; Lake Su
perior; Lockport Formation; Michigan Basin; 
Salina Group; Traverse Group. 
environmental geology OF 93-0292-E 
geochemistry, Michigan Lower Peninsula OP-

1604 
ground water 

WRI93-4050 
Michigan Lower Peninsula OP-1341 

hydrogeology YR; WRI 93-4018 
maps, Michigan Upper Peninsula I -1420 (NM-

16) 
metal ores, White Pine Mine OP-1111 
petroleum OF 93-0596-G; OF 93-0596-H 
pollution W 2413 
Quaternary, Monroe County Michigan OF 94-

0200 
sedimentary petrology, Michigan Lower Penin

sula OF 93-0103 
stratigraphy 

Baraga County Michigan B 1904-R 
Dickinson County Michigan B 1904-R 
Iron County Michigan B 1904-R 
Marquette County Michigan B 1904-R 

structural geology 
OP-1538 

Michigan Upper Peninsula B 1904-0 
tectonics OP-124 

Michigan Basin 
ground waterWRI 92-4142; OP-2033 
petroleum OF 94-0211 
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Quaternary OP-150 
sedimentary petrology OF 93-0103; OP-1135 

Michigan Formation 
ground water OP-2033 

Michigan Lower Peninsula 
geochemistry OP-1604 
ground waterOP-1341 
sedimentary petrology OF 93-0103 

Michigan Upper Peninsula 
maps I-1420 (NM-16) 
structural geology B 1904-0 

Michipicoten Belt 
Precambrian OP-669 

microbiology, geological see geomicrobiology 
microcline 

Italy, Paleozoic OF 94-0190 
microdiorite 

ArizonaOP-1914 
New Mexico OP-1914 

microearthquakes 
California OF 93-0542; OP-1238; OP-1506; 

OP-1597 
Iceland OP-1506 
Kansas B 2089 
Nebraska B 2089 
Tennessee OP-699 

microfossils see algal flora; conodonts; foramini
fers; Ostracoda; ostracods; palynomorphs; radio
larians 

MicrolinkiFFS OF 94-0052 
micrometeorology 

Arizona, hydrology WRI 92-4065 
Florida, hydrology OF 93-0415 
Nevada, springs OF 92-0650 

Micronesia see Kiribati; Mariana Islands; Mar-
shall Islands 

micropaleontology OP-949 
microprobe, electron see electron probe 
microseismicity see seismicity 
Mid-Atlantic Ridge see also North Atlantic 

Ridge. 
intrusions OP-987 

Mid-Continent see Midcontinent 
Mid-continent Rift see Keweenawan Rift 
mid-ocean ridge basalts 

geochemistry OF 93-0393-A; OF 93-0393-B,C 
Hawaii, geochemistry OP-1445 
Pacific Ocean OP-763 

mid-ocean ridges see also black smokers; East 
Pacific Rise; Galapagos Rift; Juan de Fuca 
Ridge. 
Alaska, plate tectonics B 2068 
North Carolina, geophysical swveys DDS-00 13 
Pacific Ocean 

ocean floors OP-1210; OP-1850 
sea water OF 94-0020 

MIDAS 
seismology OP-1664 

Midcontinent see also Arkansas; Colorado; 
Illinois; Indiana; Iowa; Kansas; Kentucky; 
Michigan; Minnesota; Missouri; Nebraska; 
North Dakota; Ohio; Oklahoma; South Dakota; 
Texas; Wisconsin. 
stratigraphy OF 93-0598 

Midcontinent Rift System see Keweenawan Rift 
Middendorf Aquifer 

ground water W 2416; OP-1125; OP-1145 
Middendorf Formation OP-290 
Middle America Seismograph Consortium 

seismology OP-1664 

Middle America Trench 
natural gas OP-472 
plate tectonics OP-925 

Middle Anthracite coal field 
Paleozoic OF 94-0434 
Quaternary OF 94-0434 
weathering OF 94-0434 

Middle Cambrian see Acadian 
Middle Devonian see Columbus Limestone; Del

aware Limestone; Detroit River Group; Dundee 
Limestone; Givetian 

Middle East see also Cyprus; Iran; Israel; Jordan; 
Turkey. 
geophysical swveys, Dead Sea GP-1 008 
petroleum C 1096 
structural geology, Dead Sea OP-885 

middle Eocene see Aycross Formation 
Middle Jurassic see Aalenian; Bathonian; Callov

ian; Dogger 
middle Liassic see Pliensbachian 
middle Miocene see Calvert Formation; Choptank 

Formation; Kirkwood Formation 
Middle Ordovician see Blackriverian; Saint Peter 

Sandstone; Simpson Group; Trentonian 
Middle Pennsylvanian see Allegheny Group; 

Atokan; Breathitt Formation; Desmoinesian; 
HermosaFormation; Kanawha Formation; Para
dox Member 

middle Proterozoic see Belt Supergroup; Bonner 
Formation; Fordham Gneiss; Missoula Group; 
Mount Shields Formation 

Middle Silurian see Niagaran; Rochester Forma-
tion 

Middle Triassic see Muschelkalk 
Middle West (United States) see Midwest 
Midland Fault 

natural gas OP-1629 
Midnight Peak Formation 

stratigraphy OP-1402 
midoceanic ridges see mid-ocean ridges 
Midvale Superfund Site 

environmental geology OF 93-0704 
Midville Aquifer 

ground water OP-1436 
Midwest see also Mississippi Valley. 

areal geology OF 94-0211 
environmental geology OF 93-0292-E 
geologic hazards OF 94-0195 
ground water P 1414-B; P 1414-D; P 1414-E; 

WRI 93-4050; OF 93-0627 
petroleum OF 94-0211 
plate tectonics OP-123 
pollution W 2413; OF 93-0457; OP-109; OP-

296; OP-2015 
sedimentary petrology OP-1135 

migmatites 
British Columbia, structural geology OP-1645 
Idaho, structural geology OP-1645 
Nevada, geochronology OP-560 

migration (seismic) see seismic migration 
MIKE21 

geomorphology OF 93-0381 
Milankovitch theory 

Nevada, Quaternary OF 93-0357 
Pacific Ocean, marine geology OP-867 
Quaternary OP-481 
Western Interior, stratigraphy OP-210; OP-

1219; OP-1864 
Milestone Deposit 

gold ores OP-769 

military geology 
California, geophysical SUIVeys OF 94-0202 
China, soil mechanics OP-934 
Maryland, hydrogeology WRI 92-4087 
Missouri, hydrogeology OF 93-0648 
pollution OF 94-0052 
South Carolina, pollution WRI 93-4176 

Millbrook Tlll 
Quaternary OP-1956 

Miller City DUnois 
geomorphology OP-1477 

Miller, Ralph LeRoy 
stratigraphy OP-567 

Millers Tavern Quadrangle 
sedimentary petrology OP-586 

Milligan Mountain Quadrangle 
maps GQ-1736 

Millstone River 
hydrology OF 93-0444 

Milpitas Quadrangle 
Quaternary OF 94-0231 

Milpitas Wash California 
structural geology B 2053 

Milton, Charles 
mineralogy OP-61; OP-62 

Mimbral Mexico 
stratigraphy OF 93-0680; OP-83 

Mimbres Basin 
ground water WRI 94-4011 

Minas Basin 
Mesozoic OF 93-0680 

Minas Gerais Brazil 
gold ores C 1103-A 
oxides OP-245 

Mindego Basalt 
guidebook OP-847 

mine drainage 
Colorado 

c 1097 
pollution C 1097 

environmental geology OF 94-0264 
Mine Mountain 

structural geology OP-1461 
Mine Run Complex 

stratigraphy B 2CY76 
MINEFLOW 

hydrogeology WRI 93-4018 
mineral assessment see also biogeochemical 

methods; blind deposits; CUSMAP; geobotani
cal methods; geochemical anomalies; geochem
ical methods; geophysical methods; geophysical 
suJVeys; hydrological methods; ore guides; path
finders; remote sensing; stream sediments. 
Alaska 

economic geology C 11 02; C 11 06; MF-
0880-B; OP-367 

metal ores C 1103-A 
mineral resources C 1103-A; OP-1203 
molybdenum ores B 2068 

Andes, metal ores OP-208; OP-1206 
Appalachians 

gold ores MF-2215-C 
metal ores MF-2198-A; MF-2198-E 
mineral resources MF-2198-C 
non-metal deposits MF-2198-B 
pegmatite MF-2198-D 

Arizona 
copper ores C 1103-A 
economic geology C 1103-A 
metal ores C 1103-A; OF 93-0392 



mineral resources C 1103-A 
uranium ores C 1103-A 

Atlantic Ocean, economic geology OP-308 
Australasia. metal ores OP-551 
Bolivia. geologic hazards C 1103-A 
Brazil. mineral resources C 1103-A 
California 

geophysical surveys OF 93-0283; OF 93-
0315 

metal ores C 1103-A 
C.aribbean region, metal ores C 1103-A 
Chile, metal ores OP-598 
Colorado 

base metals OP-1578 
environmental geology C 1103-A 
metal ores OF 94-0224 
mineral resources OF 93-0571 

Costa Rica. economic geology C 1103-A 
economic geology OF 93-0613; OP-111 
geophysical sutveys OF 93-0560-A 
gold ores OF 94-0250 
Gulf of Mexico, gravel deposits OP-957 
Idaho 

MF-2272 
metal ores OP-1259 
tungsten ores OP-1184 

metal ores OP-1328 
Mexico 

economic geology C 1098 
mineral resources C 1103-A 

mineral resources C 1103-A 
Montana 

geophysical surveys OF 93-0680 
metal ores OP-10; OP-214 
mineral resources C 1103-A 

Nevada 
gold ores GP-1 003-B; OP-522; OP-694; OP-

930; OP-931 
metal ores OP-73; OP-639; OP-923 

New England, metal ores OP-1875 
New Mexico 

economic geology C 1103-A 
metal ores C 1103-A; OP-1818 
mineral resources C 11 03-A 

Newfoundland, geochemistry OP-801 
Nicaragua 

geophysical surveys OF 94-0280 
metal ores C 1103-A 

North Carolina. tungsten ores OP-1184 
Oregon, gold ores OP-1288 
Peru, tungsten ores OP-1184 
Puerto Rico, mineral resources C 11 03-A 
Quebec, geochemistry OP-801 
South America, mineral resources B 2062 
United States 

economic geology C 1098 
geochemistry OP-801 

uranium ores OF 93-0624 
Utah 

gold ores OP-640; OP-641; OP-852 
metal ores OP-639 

Venezuela 
diamonds B 2062 
economic geology B 2062 
mineral resources B 2062; C 1103-A 

Wyoming, mineral resources C 11 03-A 
mineral chemistry see crystal chemistry 
mineral deposits, genesis see also algoma-type; 

endogene processes; epigene processes; epither
mal processes; exhalative processes; geochemi
cal controls; geomorphologic controls; 
hydrogeological controls; hydrothermal pro-

cesses; igneous processes; massive deposits; 
mesothermal processes; metallogenic provinces; 
metallogeny; metallotects; metamorphic pro
cesses; metasomatism; mississippi valley-type; 
ore-forming fluids; paragenesis; placers; podi
form deposits; porphyry copper; porphyry mo
lybdenum; quartz veins; sandstone-type; 
stockworlc deposits; supergene processes; syn
genesis; unconformity-type; weathering. 
Alaska. gold ores B 2068 
Arizona 

economic geology C 1103-A 
manganese ores OP-1552 
metal ores C 1103-A 

Brazil, gold ores C 1103-A 
California, metal ores OP-1350 
China. metal ores OP-1186; OP-1713 
Colorado, metal ores C 1097 
Ghana, metal ores B 2062 
Idaho 

metal ores OP-1259; OP-1294 
non-metal deposits OP-810 

metal ores B 2062 
Mississippi Valley, metal ores OP-1941 
Nevada 

manganese ores OP-1552 
metal ores B 2077 

New Mexico 
economic geology C 1103-A 
metal ores C 1103-A 
uranium ores C 1103-A 

phosphate deposits OP-1417 
Poland, metal ores OP-1338 
Russian Federation, metal ores OP-167; OP-

929;0P-973 
South Africa, metal ores B 2062 
South America. mineral resources B 2062 
Utah, gold ores OP-641; OP-852 
Venezuela 

kaolin deposits B 2062 
manganese ores B 2062 

Virginia, sedimentary petrology OP-511 
mineral inclusions 

Alaska, deformation OP-1574 
New Mexico, geochemistry OP-943; OP-2023 
Utah, geochemistry OF 94-0242 

mineral localities 
Alaska, mineral resources MF-2271 

mineral resources see also mineral deposits, gen
esis. 
P 1439; C 1103-A; OF 94-0174; OP-540 
Alaska B 2020; C 1102; C 1103-A; MF-2271; 

1-2393; OP-367; OP-1203 
Andes OP-208 
Antarctic Ocean, environmental geology OP-47 
Antarctica OP-757 
Appalachians MF-2198-C 
Arizona C 1103-A; C 1103-B 
Atlantic Ocean OP-308 
Bolivia, geologic hazards C 11 03-A 
Brazil C 1103-A 
California C 1103-A; OF 93-0296; OF 93-0552 
Colorado 

OF93-0571 
environmental geology C 1103-A 
geochronology OF 93-0615 
pollution OF 94-0203; OP-1786 

Costa Rica C 1103-A 
environmental geology C 1103-A 
hydrogeology WRI 93-4018 
Idaho OF 93-0708; MF-2272 
Mexico C 1098; C 1103-A; OF 93-0532 
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Minnesota OF 93-0572-A; OF 93-0572-B; 
OF 94-0428; OF 94-0429; OP-456 

Montana C 1103-A; OP-10 
Nevada B 1926; OP-534; OP-639; OP-1639 
New Mexico C 1103-A; OP-42 
Nicaragua, geophysical sutveys OF 94-0280 
Pacific Ocean OF 94-0134 
Pacific region YR 
Puerto Rico C 1103-A 
South America B 2062 
United States C 1098; C 1103-A; OF 93-0532 
Utah OF 92-0259; MF-2081-F; MF-2081-G; 

OP-639 
Venezuela B 2062; C 11 03-A 
West Virginia 1-2364-D; I-2364-F; 1-2364-G 
Wyoming C 1103-A; OP-437 

Mineral Resources Data System 
economic geology OF 93-0532 
mineral resources B 2062 

mineral sequence see paragenesis 
mineral soap see bentonite 
mineralogy see alloys; aluminosilicates; borates; 

bromides; carbonates; chromates; halides; io
dates; nitrates; organic compounds; oxides; 
phosphates; silicates; sulfates; sulfides; tellu
rides 

Miners Gulch Montana 
metal ores OF 93-0680 

Minerva Canyon Quadrangle 
mapsOP-105 

mines see abandoned mines; coal mines 
Mlngxi China 

geochemistry OP-377 
Mlni-Sosie 

geophysical sutveys OF 94-0131 
mining see sutface mining; underground mining 
mining geology see also coal mines; reclamation; 

rock bursts; sutface mining. 
Bolivia, metal ores C 1103-A 
Colorado 

economic geology DDS-0012 
metal ores C 1097 

Idaho, environmental geology C 11 03-A 
New Yorlc, geomorphology OP-1513 
Utah 

economic geology DDS-0012 
sedimentary petrology B 2087-A 

Minnesota see also Elk Lake; Lake Superior; Red 
River valley; Upper Mississippi Valley. 
consetvation OF 93-0130 
environmental geology OF 93-0292-E 
fluvial features, Minnesota River valley OF 93-

0164 
geochemistry 

Itasca County Minnesota OP-82 
Saint Louis County Minnesota OP-82 

geologic hazards 
Clay County Minnesota WRI 93-4155 
Wilkin County Minnesota WRI 93-4155 

ground water 
OP-1225; OP-1761; OP-2044 
Mille Lacs County Minnesota OF 93-0080 
Olmsted County Minnesota W 2397 
Sherburne County Minnesota OF 93-0080 

hydrogeology 
OP-458; OP-753 
Becker County Minnesota WRI 94-4009 
Hubbard County Minnesota WRI 94-4009 
Mille Lacs County Minnesota OF 94-0129 
Sherburne County Minnesota OF 94-0129 
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hydrology 
C 1120-B 

Hubbard County Minnesota OF 93-0143; 
OF93-0446 

maps 
I-1420 (NK-14) 

Beltrami County Minnesota I-2358-A 
Koochiching County Minnesota I-2358-A 
Lake of the Woods County Minnesota I-

2358-A 
Marshall County Minnesota I-2358-A 
Pennington County Minnesota I-2358-A 
Roseau County Minnesota I -2358-A 

metal ores OP-456 
mineral resources 

Beltrami County Minnesota C 1103-A; 
OF 93-0572-A; OF 93-0572-B; OF 94-
0428; OF 94-0429 

Clearwater County Minnesota OF 94-0428: 
OF94-0429 

Lake of the Woods County Minnesota 
OF 93-0572-A; OF 93-0572-B 

petroleum OF 93-0596-G; OF 94-0024 
pollution 

W 2413; WRI 93-4074; OP-288; OP-1545; 
OP-1573; OP-2015 
Beltrami County Minnesota YR; OF 93-

0373; OF 93-0496; OP-161; OP-221 
C.arver County Minnesota WRI 93-4232 
Dakota County Minnesota OP-1930 
Hennepin County Minnesota WRI 93-4232; 

OP-1930 
LeSueur County Minnesota WRI 93-4232 
Minnesota River valley WRI 93-4232 
Nicollet County Minnesota WRI 93-4232 
Olmsted County Minnesota OP-1930 
Scott County Minnesota WRI 93-4232 
Sibley County Minnesota WRI 93-4232 

Quaternary, Minnesota River valley OF- 94-
0052 

stratigraphy OP-200 
tectonophysics, Duluth Complex OP-1674 

Minnesota River valley 
fluvial features OF 93-0164 
pollution WRI 93-4232 
Quaternary OF 94-0052 

Minnie Deposit 
metal ores OP-1457 

Minnith Quadrangle 
maps OF94-0421 

minor planets see asteroids 
minor-element analyses 

California, geochemistry OP-1592 
minorities OP-2016 
Mint Canyon Formation 

Miocene B 2053 
MINTEQA2 

pollution OP-861 
Minto Coal Bed 

sedimentary petrology OP-1940 
Minturn Formation 

sedimentation OP-1598 
Miocene see also Imperial Formation; Muddy 

Creek Formation; Pori sima Formation. 
P 1439; OP-912; OP-1769 
AlaskaOP-1086 
Andes C 1103-A 
ArgentinaOP-1078; OP-1081 
ArizonaB 2053; C 1103-A; GQ-1720; OP-404; 

OP-995; OP-996; OP-1049; OP-1264; OP-
1610; OP-1731; OP-1732 

Atlantic Ocean OP-1526 
Bahamas OP-496 
Basin and Range Province OF 94-0246; OP-

770 
Bolivia C 1103-A 
California B 1995-D,E; B 2053; B 2100; OP-

40; OP-281; OP-358; OP-404; OP-847; OP-
893; OP-1046; OP-1121; OP-1128; 
OP-1214; OP-1649; OP-1655; OP-1731; 
OP-1795; OP-1936; OP-1988 

Calvert Formation 
OF 93-0581; OP-116 

ground water OP-1 092 
sedimentary petrology OP-586 

Chile C 1103-A; OP-562; OP-598; OP-1836 
Choptank Formation, sedimentary petrology 

OP-586 
Columbia River Basalt Group 

faults OP-1054 
geochemistry OP-1605 
geophysical surveys OP-517 
isostasy OP-775 
structural geology OP-132 

Eastover Formation 
OF 93-0581 
sedimentary petrology OP-586 

Egypt OP-1395 
Ethiopia OP-1080 
Florida OP-2024 
France OP-11 
Georgia OP-1237 
Grande Ronde Basalt, Columbia Plateau 

P 1413-B 
Great Britain OP-146 
Hawaii OP-1322 
Hawthorn Formation 

OP-1141 
Quaternary OP-565 

Idaho B 2091; OP-810; OP-1100 
Kirkwood Formation, ground water WRI 90-

4180 
Messinian, Italy OP-1548 
Mexico OP-1214 
Modelo Formation OP-1860 
Monterey Formation 

OP-442; OP-650; OP-1020; OP-1594; OP-
1657; OP-1756; OP-1943 
diagenesis OP-676 
energy sources B 1995-F,G; OF 93-0382 
geochemistry B 1995-F,G 
guidebook OP-964 
petroleum OP-387 
plate tectonics OP-1346 

Nevada B 2053; C 1103-A; OF 94-0193; OP-
380; OP-560; OP-561; OP-789; OP-859; 
OP-930; OP-981; OP-995; OP-996; OP-
1056; OP-1323; OP-1354; OP-1355; OP-
1461; OP-1462; OP-1464; OP-1485; 
OP-1679; OP-1737; OP-1959 

New Jersey OP-1804 
New Mexico C 1103-A; OP-1682 
Oregon OP-32; OP-771; OP-772; OP-917; OP-

1288 
Pacific Ocean OP-798; OP-1812 
Paintbrush Tuff, faults OF 94-0049 
Peach Springs Tuff 

B2053 
geochemistry B 2053 
petrology OP-1455 
sedimentary rocks B 2053 

Peru C 1103-A 
Pontian, Ukraine OF 94-0023 
Russian Federation OP-384 

Saddle Mountains Basalt, ground water P 1413-
B 

Saint Marys Formation, sedimentary petrology 
OP-586 

Santa Margarita Formation, energy sources QP-
1593 

Saudi Arabia OP-1361 
Spain OP-11; OP-768; OP-1207 
Topopah Spring Member, waste disposal 

OF93-0060 
United Arab Emirates OP-1080; OP-1361 
Utah OF 94-0242; OP-75; OP-513; OP-532; 

OP-561 
Wanapum Basalt, ground water P 1413-B 
Washington OF 93-0686; OF 94-0002-A; 

OF 94-0002-B; GQ-1682 
Wyoming OP-1081 
Yorktown Formation 

OF 93-0581; OF 94-0023; OP-1200 
sedimentary petrology OP-586 

miogeosynclines 
Canada, stratigraphy OP-788 
United States, stratigraphy OP-788 

miospores 
Gulf Coastal Plain, stratigraphy OP-255 
Illinois, stratigraphy OP-955 
Kentucky, sedimentation OP-205 
Maryland, stratigraphy OP-254 
Virginia; stratigraphy OP-254 
West Virginia, sedimentation OP-205 

Miranda SatelUte 
North SeaOP-162 

Mirror Lake 
fractures OP-1352 
geochronology OP-1245 
ground waterOP-295; OP-1026; OP-1458; OP-

1761; OP-2051 
mirrorstone see muscovite 
Mission Canyon Limestone 

ground water WRI 93-4193 
Mission Creek Fault 

faults OP-1475 
Missisauga Formation 

stratigraphy OP-696 
Missisquoi Group 

geochronology OP-1 001 
Mississippi see also Black Warrior Basin; Missis

sippi Embayment; Mississippi River; New Ma
drid region; Smackover Formation; Tuscaloosa 
Formation. 
engineering geology, Calhoun County Missis-

sippi WRI 94-4000 
environmental geology OF 93-0292-D 
geomorphology OF 93-0381 
ground water 

P 1410-D; W 2414; WRI 93-4070; 
WRI 93-4202; OP-411; OP-870 
Bolivar County Mississippi WRI 92-4176 
Coahoma County Mississippi WRI 92-4176 
Harrison County Mississippi OF 94-0125 
Hinds County Mississippi WRI 93-4143 
Humphreys County Mississippi WRI 92-

4176 
Jackson County Mississippi OF 93-0479 
Leflore County Mississippi WRI 92-4176 
Madison County Mississippi WRI 93-4143 
Panola County Mississippi WRI 92-4176 
Quitman County Mississippi WRI 92-4176 
Rankin County Mississippi WRI 93-4143 
Sharkey County Mississippi WRI 92-4176 



Sunflower County Mississippi WRI 92-
4176 

Tallahatchie Coooty Mississippi WRI 92-
4176 

Tunica Coooty Mississippi WRI 92-4176 

Washington Coooty Mississippi WRI 92-
4176 

highways, Pascagoula River basin WRI 93-
4131 

hydrogeology P 1410-H; WRI 93-4068; OF93-
0375; OP-719 

hydrology 
Lowndes Coooty Mississippi WRI 93-4086; 

OP-241 

Panola County Mississippi WRI 93-4018 
Invertebrata P 1535 
petroleum OF 93-0596-F; OF 93-0596-G; 

OF 93-0596-H; OF 93-0705 
pollution 

OF 93-0292-D 
Holmes Coooty Mississippi WRI 93-4129 

Humphreys Coooty Mississippi WRI 93-
4129 

Issaquena Coooty Mississippi WRI 93-4129 

Lamar County Mississippi WRI 93-4147 

Marion County Mississippi WRI 93-4147 

Sharkey County Mississippi WRI 93-4129 

Washington Coooty Mississippi WRI 93-
4129 

Yazoo County Mississippi WRI 93-4129 
Quaternary, Panola Coooty Mississippi OF 94-

0208 
stratigraphy OP-1529 
waste disposal WRI 93-4058 

Mississippi Delta 
Quaternary OF 93-0381 

Mississippi Embayment 
earthquakes P 1538-A-C 
geophysical surveys OF 94-0131 
ground water P 1414-D; WRI 93-4071 
petroleum OF 94-0211 
seismology P 1538-A-C 
structural geology OP-1386 

Mississippi Fan 
ocean floors OP-1751 
sedimentation OP-1994 
stratigraphy OP-83 

Mississippi River 
engineering geology OF 94-0001 
geochemistry C 1120-D; OF 93-0158 
geologic hazards OF 94-0179-M; OF 94-0179-

0; OF 94-0179-U 
geomorphology OP-1477 
ground water P 1414-D; WRI 90-4119 
hydrogeology OP-1 068 
hydrology WRI 93-4042; OP-1067 
pollution OP-756 

Mississippi River Aquifer 
ground water WRI 92-4176; OF 93-0494; OP-

1466 
hydrogeology WRI 92-4106 
pollution WRI 93-4129 

Mississippi River basin 
environmental geology OP-1336 
geologic hazards OF 94-0179-P 
hydrogeology OF 94-0101; OP-1440; OP-1571 
hydrology C 1120-E 
pollution C 1120-C 

Mississippi River delta see Mississippi Delta 

Mississippi Valley see also Arkansas; lllinois; 
Iowa; Kentucky; Minnesota; Mississippi; Mis
sissippi Embayment; Missouri; Reelfoot Rift; 
Tennessee; Wisconsino 
environmental geology, Upper Mississippi Val

leyOP-1336 
geologic hazards OF 94-0179-L; OP-2035 
geomorphology 

OF93-0288 
Upper Mississippi Valley OP-1477 

geophysical surveys OF 93-0680 
groood water WRI 92-4176; OF 93-0494 
hydrogeology 

OF93-0648 
Upper Mississippi Valley OF 94-0101; OP-

1068 
hydrology, Upper Mississippi Valley C 1120-E 
maps OF 94-0419; OF 94-0421 
metal ores, Upper Mississippi Valley OP-1941 
Quaternary 

OF94-0208 
Upper Mississippi Valley OP-141 

mississippi valley-type 
Arkansas, metal ores OP-683 
Basin and Range Province, metal ores OP-1584 
California, metal ores OP-1528 
fluorspar OP-1332 
Great Basin, metal ores OP-1584 
metal ores OP-842 
Missouri, metal ores OP-683; OP-1333 
New Mexico, lead-zinc deposits OP-1063 
Newfooodland, geochemistry OP-801 
Poland 

lead-zinc deposits OP-1580; OP-1581; OP-
2006 

metal ores OF 92-0393 
Quebec, geochemistry OP-801 
United States 

geochemistry OP-801 
lead-zinc deposits OP-1581 

Wyoming, metal ores OP-1333 

Mississippian see also Antler Orogeny; Berea 
Sandstone; Springer Formation; Woodford 
Shale. 
OP-1331 
Alabama OP-1952 
Alaska B 2031; OP-1088 
Banff Formation OP-788 
Chainman Shale 

OP-1725; OP-1742 
folds OP-1913 

Chesterian 
Alabama OF 94-0211 
Mississippi OF 94-0211 

Georgia OP-1952 
ldahoB 2088 
Indiana OP-1287 
JoanaLimestoneOP-1725; OP-1726 
Kayak Shale B 2068 
Kentucky OP-1278 
Kinderhookian 

Nevada OP-846 
UtahOP-846 

Lodgepole Formation 
OP-1640 

ground wateFWRl 93-4193 
Madison Group, energy sources OP-7(JJ 
Meramecian 

Alaska B 2068 
NevadaOP-1725 

Michigan OF 93-0103; OP-1604 
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Mission Canyon Limestone, ground water 
WRI 93-4193 

Nevada OF 93-0680; OF 94-0161; OP-130; 
OP-1239; OP-1625; OP-1656 

Osagian 
Nevada OP-846 
UtahOP-846 

Pennington Formation OP-215 
Red wall Limestone 

geochemistry OP-947 
geomorphology OP-2021 

Sainte Genevieve Limestone, sedimentary pe
trology OP-382 

Stanley Group, geochemistry OP-231 
Utah B 2088; OP-630; OP-816; OP-817; OP-

1625 
Windsor Group, sedimentary petrology OP-

1617 
Missoula Group see Bonner Formation; Mount 

Shields Formation 
Missouri see also Forest City Basin; Mississippi 

Embayment; Mississippi River; Missouri River; 
Missouri River basin; New Madrid region; 
Ozark Mountains; Reelfoot Rift; Upper Missis
sippi Valley; White River. 
coal 

Barton Coooty Missouri 1-2426-A 
Jasper County Missouri I-2426-A 
Vernon County Missouri 1-2426-A 

earthquakes, Pemiscot County Missouri OP-
1993 

energy sources OP-792 
geologic hazards 

Cape Girardeau Coooty Missouri OF 94-
0179-0 

Saint Charles County Missouri OF 94-0179-
0 

Saint Louis Missouri OF94-0179-0; OF94-
0179-R; OF 94-0179-U 

geomorphology 
Franklin Coooty Missouri OF 93-0288 
Lincoln Coooty Missouri OF 93-0288 
Saint Charles County Missouri OF 93-0288 
Saint Louis Missouri OF 93-0288 

geophysical surveys 
Dunklin County Missouri OP-1893 
New Madrid County Missouri OP-1893 
Pemiscot County Missouri OP-1893 
Scott County Missouri OP-1893 
Stoddard County Missouri OP-1893 

ground water, Saint Charles County Missouri 
OF93-0455 

hydrogeology, Saint Charles County Missouri 
OF93-0648 

hydrology 
YR; C 1120-B; WRI 93-4018 

Phelps Coooty Missouri WRI 94-4019 
Invertebrata OP-1 035 
maps 

Peey County Missouri OF 94-0421 
Sainte Genevieve County Missouri OF 94-

0419; OF 94-0421 
metal ores 

OP-842 
Viburnum Trend OP-683; OP-1333 

petroleum OF 94-0024 
pollution 

w 2413; c 1120-C 
Bates County Missouri OF 93-0362 
Cass Coooty Missouri OF 93-0362 
Saint Charles County Missouri OF 93-0433 
Saint Clair County Missouri OF 93-0362 
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Vernon County Missouri OF 93-0362 
sedimentary petrology OP-1399 
structural geology OP-1231 

Missouri River 
engineering geology OP-1770 
ground water P 1414-D 
hydrologyOP-118 

Missouri River basin 
geologic hazards OF 94-0195 
hydrogeology WRI 94-4098; OP-1068· OP-

1440 ' 
hydrology C 1120-E 

Missourian 
OP-1399; OP-1400 
Colorado OP-1492 
Utah OP-1492 

Mn see manganese 
Mo see molybdenum 
Moab Quadrangle 

structural analysis B 2000-C,D 
structural geology B 2000-C,D 

Moapa Valley 
hydrogeology WRI 93-4095 

Mobile Bay 
energy sources OP-797 
oceanography OF 94-0017 
sediments OP-1961 
stratigraphy OP-1529 

mobile belts 
Newfoundland, geophysical surveys OP-535 

Modelo Formation OP-1860 
modern analogs 

Colorado Plateau, stratigraphy OP-1397 
Indonesia, sedimentary petrology OP-133· OP-

300 ' 
Kentucky, sedimentation OP-205 
West Virginia 

sedimentary petrology OP-300 
sedimentation OP-205 

MOD FE 
ground water OF 94-0052 

MODFLOW 
ground waterW 2397; OF 94-0134; OP-1110· 

OP-1211; OP-1341 ' 
hydrogeology WRI 93-4018; OP-1034 
metal ores OP-776 

MODFLOWP 
ground water OF 93-0481 

Modoc fault zone 
structural geology OP-524 

MODPATB 
ground water W 2397; OF 94-0134 

MODular Finite Element model 
ground water OF 94-0052 

Moenave Formation 
earthquakes OP-324 

Moenkopi Formation 
OP-855 
deformation OP-2003 
geochemistry OP-947 

MoghaiMine 
Eocene MF-2263-D 

Moghra Formation 
ichnofossils OP-1395 

Mogollon Mountains 
metal ores C 1103-A; OP-1507; OP-1818 

Mogollon Plateau 
faults C 1103-A 

Mogollon-Datil volcanic field see Datil-Mogollon 
volcanic field 

Mohave Desert see Mojave Desert 
Mohave Mountains 

stratigraphy B 2053; OP-1732 
Mohawk Formation 

stratigraphy OP-696 
Mohican Formation 

stratigraphy OP-696 
Mohorovicic discontinuity 

OP-785 
Alaska, geophysical surveys OP-491 
California 

OP-253 
earthquakes OP-1694 
faults OP-1387 
soil mechanics P 1551-A 

Nevada, magmas OP-397 
Virginia OP-1437 

Mojave Desert 
areal geology B 2053 
Cenozoic B 2053 
Cretaceous OP-449 
environmental geology WRI 93-4137 
faults OP-65; OP-376; OP-1475 
fluvial features OP-892 
geochemistry OP-1102; OP-2052 
ground water OF 93-0414; OP-542 
hydrogeology WRI 94-4160 
Jurassic C 1103-B 
magmas OP-1284 
maps OF 94-0173 
metal ores C 1103-A 
Neogene B 2053 
petrology OP-318; OP-2053 
Quaternary OP-946 
sedimentary petrology OP-393 
seismology OP-1427 
stratigraphy OP-811 
structural geology OP-779; OP-1456 
tectonics OP-893; OP-1187 

Mojave Mountains see Mohave Mountains 
molasse 

Alab~a, structural geology OP-1952 
Georgta, structural geology OP-1952 
Pakistan 

OF93-0680 
structural geology OP-1630 

molecular fossils see biomarkers 
MoUisols 

Virginia, pedogenesis OP-557 
Mollusca 

B2073 
Ammonites, Arkansas OP-443 
Ammonoidea 

Tennessee B 2073 
Texas B 2(J73 

Baculites, Western Interior B 2(J73 
Bivalvia 

California OP-1860 
CanadaOP-1633 
United States OP-1633 

Cardiidae, Alaska OP-536 
Gastropoda 

OP-333 
AlaskaOP-750 
Austria OP-969 
Canada OP-1633 
United States OP-1633 

Naticidae, Alaska OP-536 
Nautiloidea, New Mexico B 2073 
Pholadomyida, Alaska OP-536 
Venerida 

Atlantic Coastal Plain P 1535 
Gulf Coastal Plain P 1535 

mollusks 
Alaska, Quaternary OP-1134 
ammonoids 

Arkansas OP-443 
Mexico OP-1957 
Tennessee B 2073 
Texas B 2073 
Western Interior B 2073; OP-210 

bivalves 
Atlantic Coastal Plain P 1535 
California OF 93-0500 
Gulf Coastal Plain P 1535 
ID.inois OP-1348 
Western InteriorOP-210 

California 
Cretaceous OP-1265 
Invertebrata OP-9(J7 
Neogene OF 93-0562 
Paleogene OP-1926 
paleomagnetism OP-211 
pollution OP-2000 
Quaternary OF 93-0683 
stratigraphy OP-1650 

Canada, stratigraphy OF 93-0598 
Florida, diagenesis OP-2024 
gastropods 

AlaskaOP-751 
CaliforniaOP-1657; OP-1860 
Denmark OP-299 
Greenland OP-299 
Maryland OP-299 
NevadaOP-1250; OP-1488; OP-1997 
Russian Federation OF 94-0023 
Ukraine OF 94-0023 

Idaho, stratigraphy OF 93-0598 
Maryland, stratigraphy OP-116 
Mexico, Paleogene OP-1926 
Montana, coal OP-238 
Utah, stratigraphy OF 93-0598 
Virginia, stratigraphy OP-116 

Molokal 
Quaternary OP-590 

Molokal fracture zone 
tectonophysics OP-806 

molybdenite 
Alaska, molybdenum ores B 2068 

molybdenite porphyry see porphyry molybdenum 
molybdenum 

Arizona, geochemistry C 1103-A 
California, geochemistry OP-1221 
Colorado, environmental geology WRI 93-

4211 
Idaho, geochemistry B 2023-B 
Japan Sea, Quaternary OP-1783 
sedimentary petrology OP-1399; OP-1400 

molybdenum ores see also porphyry molybde-
num. 
Alaska B 2068 
California OP-185 
China 

OP-160; OP-609; OP-1186· OP-1343· OP-
1713 ' ' 
geochemistry OP-365 

NevadaOP-185 
NewEnglandOP-1875 
TurkeyOP-1258 
Utah OP-1204 
Washington OF 94-0002-A; OF 94-0002-B 
Yukon Territory 

OP-1342; OP-1343 



geochemistry OP-365 
Mona Passage 

geomotpbology OF 94-0001 
ground water OP-1636 
Quaternary OP-1970 

monazite 
Alaska, Devonian B 2068 
California 

Archean OP-1531 
Cretaceous OP-449 

China, geochronology OP-937 
Monk Formation 

stratigraphy OP-577 
Mono Craters 

Quaternary OP-391 
Mono Lake 

natural gas P 1570 
Mono Lake Fault 

faults OP-1157 
monoclines 

C.alifomia 
OP-604 
diagenesis OP-676 

Colorado Plateau OP-506 
Hawaii. petrology OP-363 
Michigan OP-124; OP-1538 
Western Interior OP-506 
Wisconsin OP-124; OP-1538 

Montagne Noire 
metal ores OP-11 

Montana see also Beartooth Mountains; Beaver
bead Fonnation; Beaverhead Mountains; Belt 
Basin; Belt Supergroup; Bighorn Basin; Bighorn 
Mountains; Blackleaf Fonnation; Bonner For
mation; Bridger Range; Crazy Mountains; Fort 
Union Fonnation; Fox Hills Fonnation; Frontier 
Fonnation; Glacier National Park; Hell Creek 
Fonnation; J -M Reef; Kootenay Fonnation; 
Lebo Member; Little Missouri River basin; Mad
ison Range; Missoula Group; Missouri River 
basin; Morrison Fonnation; Mount Shields For
mation; Mowry Shale; Muddy Sandstone; Pow
der River basin; Stillwater Complex; Tongue 
River Member; Tullock Member; Wasatch For
mation; Western Interior Seaway; Williston 
Basin. 
areal geology 

Lewis and Clark County Montana B 2045 
Powell County Montana B 2045 

Cretaceous OP-1248 
earthquakes B 2089 
engineering geology. Musselshell County Mon

tanaOP-361 
environmental geology 

OP-1193 
Cascade County Montana OF 94-0120 
Teton County Montana OF 94-0120 

geochemistry OF 93-0131; OP-1472; OP-1605 
geologic hazards 

B2047 
Madison County Montana OF 94-0198 

geophysical surveys 
B2047 
Beaverhead County Montana 1-1803-1 
Deer Lodge County Montana 1-1803-l; 1-

2050-1 
Granite County Montana 1-1803-1; 1-2050-1 
Jefferson County Montana 1-1803-1; I -2050-

1 
Lewis and Clark County Montana I -2050-1 
Madison County Montana 1-1803-1 
Missoula County Montana 1-2050-1 

Powell County Montana 1-2050-1 
Ravalli County Montana 1-1803-I; 1-2050-1 
Silver Bow County Montana I-1803-I; 1-

2050-1 
Tobacco Root Mountains OF 93-0680 

ground water 
Blaine County Montana WRI 93-4193 
Phillips County Montana WRI 93-4193 

guidebook. Gallatin County Montana B 2099 
hydrogeology 

OF 93-0151; OF 94-0124; OP-905 
Deer Lodge County Montana WRI 93-4052 
Granite County Montana WRI 93-4052 
Liberty County Montana WRI 93-4026 
Missoula County Montana WRI 93-4052 
Powell County Montana WRI 93-4052 
Toole County Montana WRI 93-4026 

hydrology 
OF93-0168 

Rosebud County Montana WRI 93-4215; 
WRI 93-4216 

Invertebrata B 2CJl3 
maps 

Beaverhead County Montana GQ-1753; 1-
2434 

Big Hom County Montana I-2433-A 
Carter County Montana 1-2433-A 
Dawson County Montana OF 88-0616; 

OF88-0628 
Madison County Montana GQ-1725; GQ-

1738 
McCone County Montana OF 88-0616; 

OF 88-0622; OF 88-0623; OF 88-0629; 
OF 88-0630; OF 88-0631; OF 88-0632; 
OF 88-0636 

Powder River County Montana I-2433-A 
Prairie County Montana OF 88-0622; 

OF 88-0632 
Rosebud County Montana 1-2433-A 
Stillwater County Montana MF-2259 
Sweet Grass County Montana MF-2259 

metal ores 
OP-10 

Chouteau County Montana OF 93-0680 
Hill County Montana OF 93-0680 
Park County Montana OP-214 

mineral resources 
Blaine County Montana C 1103-A 
Carbon County Montana C 11 03-A 
Hill County Montana C 1103-A 
Park County Montana C 1103-A 
Sweet Grass County Montana C 1103-A 

natural gas OP-814 
orogeny. Madison County Montana OF 94-

0147 
petroleum 

OF 93-0596-D 
Broadwater County Montana OF 94-0155 
Cascade County Montana OF 94-0155 
Lewis and Clark County Montana OF 94-

0155 
Meagher County Montana OF 94-0155 
Powell County Montana OF 94-0155 

plate tectonics OP-1357 
sedimentary petrology 

OP-1268 
Powder River County Montana C-0143-A 

stratigraphy 
OP-547; OP-1380 
Beaverhead County Montana I-2478 
Deer Lodge County Montana I-2478 
Flathead County Montana OP-788 
Granite County Montana I-2478 

Mona Passage • Moon 313 

Lincoln County Montana OP-788 
Silver Bow County Montana I-2478 
Stillwater County Montana MF-2274 

structural geology 
OP-1365 
Madison County Montana OP-1522 

Montana de Oro State Park 
stratigraphy OP-442 

Montara Mountain Quadrangle 
mapsl-2390 

Montclair California 
structural geology OP-881; OP-882 

Monte Cristo Range 
maps MF-2260 

Monte Somma 
fluid inclusions OP-60 

Monterey Bay 
engineering geology OP-1 047 
environmental geology P 1551-E 
folds OP-304 
ocean floors OP-746 
oceanography OP-305 
plate tectonics OP-1346 

Monterey California 
guidebook OP-276; OP-964 

Monterey Canyon 
OF94-0134 
guidebook OP-964 
oceanography OP-305 

Monterey Formation 
OP-442; OP-650; OP-1020; OP-1594; OP-

1657; OP-1756; OP-1943 
diagenesis OP-676 
energy sources B 1995-F.G; OF 93-0382 
geochemistry B 1995-F,G 
guidebook OP-964 
petroleum OP-387 
plate tectonics OP-1346 

Monterey Gorge see Monterey Canyon 
Monterey Microplate 

plate tectonics OP-1649 
structural geology OP-1936 

Monterey Quadrangle 
guidebook OP-964 
Tertiary OP-613 

Monterey Trough see Monterey Canyon 
Montemma Caldera 

petrology C 11 03-A 
montmoriUonite 

Russian Federation. sedimentary petrology OP-
174 

Montpelier Canyon 
geochemistry B 2023-B 

Montreal River Monocline 
tectonics OP-124 

Monument Valley mining district 
ground water WRI 93-4226 

monzodiorite 
California OP-1425 

monzogranite 
Colorado 

OP-989 
structural geology OP-1820 

Virginia, structural geology OP-1356 
monzonites 

UtahOP-75 
Moon see also lunar breccia; lunar crust; maria. 

OP-584; OP-1651; OP-1807; OP-1810 
EastemSeaOP-1043; OP-1403; OP-1405 
Sea of Nectar OP-1403 
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moonquakes OP-1533 
Moorhead Minnesota 

geologic hazards WRI 93-4155 
MopahRange 

Miocene B 2053 
morainal plains see outwash plains 
moraines 

California 
faults OP-1157 
Quaternary OP-2010 

Colorado, Quaternary OP-1710 
geomorphology OP-1626 
Indiana, ground water WRI 92-4142; OF 93-

0627 
Massachusetts, Quaternary OP-485 
New Jersey, ground water OP-1955 
Ohio 

ground water WRI 92-4135; OF 93-0627 
Quaternary OF 94-0200 

Rhode Island, ground water WRI 94-4096 
MORAN 

shore features OF 93-0381 
MORB see mid-ocean ridge basalts 
morencite see nontronite 
Moretown Formation 

structural geology OP-1817; OP-2013 
Morgan mn earthquake 1984 

California OP-1326 
Morgantown Energy Technology Center 

natural gasP 1570 
Morocco 

Mesozoic OF 93-0680 
Morongo Valley fault zone 

earthquakes OP-374 
engineering geology OP-1942 

morphodynamics 
Atlantic Coastal Plain. changes of level OF 93-

0381 
geomorphology OF 93-0381 
Gennany, geomorphology OF 93-0381 
Netherlands, geomorphology OF 93-0381 
New South Wales Australia, geomorphology 

OF93-0381 
New Zealand, geomorphology OF 93-0381 
Newfoundland, geomorphology OF 93-0381 
Nova Scotia, geomorphology OF 93-0381 

Morris Jesup Rise 
QuaternaryOP-163 

Morrison Formation see also Brushy Basin Shale 
Member; Salt Wash Sandstone Member; 
Westwater Canyon Sandstone Member. 
OP-994; OP-1555; OP-1774 
energy sources OF 94-0427 
ground waterOP-1867 
sedimentary petrology OP-1990 
uranium ores OP-908 

Morro Velho Deposit 
gold ores C 1103-A 

Morrow Formation 
energy sources OF 94-0024;'0P-1517 

MOSAIC OF 94-0001 
moscovite see muscovite 
Moses Point Alaska 

environmental geology OF 94-0310 
mosses see bryophytes 
mother lode-type 

gold ores OP-988 
motion, ground see ground motion 
motion, strong see strong motion 

Motoqua Quadrangle 
maps I-2427 

Motoyama Deposit 
metal ores OP-812 

Mount Adams 
Quaternary OP-347 

Mount Antelope Quadrangle 
maps OF 88-0616 

Mount Baker 
geologic hazards OF 94-0179-E 

Mount Belknap Volcanics 
metal ores OP-1204 

Mount Crawford Virginia 
pedogenesis OP-557 

Mount Drum Volcano 
petrology OP-737 

Mount Dutton Formation 
Cenozoic B 2071 
metal ores OP-1204 

Mount Edgecombe 
geochemistry OP-740 

MountEtna 
geochemistry OP-352 

Mount Evans Batholith 
petrology OP-989 
structural geology OP-1820 

Mount Hood 
environmental geology OF 94-0001 
geomorphology YR 
geophysical surveys OP-614 
non-metal deposits OP-1016 

Mount lsa Australia 
petrology OP-1924 

Mount Jura 
Mesozoic OP-332 

Mount Katmai Quadrangle 
economic geology C 1106 
maps 1-2204 
Mesozoic OF 93-0713 
metal ores B 2020 

Mount Lassen see Lassen Peak 
Mount Margaret Deposit 

metal ores OF 94-0002-A; OF 94-0002-B 
Mount Mazama 

geochemistry OP-1 011 
lavaOP-612 
petrology OP-1715 
Quaternary OP-619 

Mount Pinatubo 
geochemistry OP-933; OP-1325 
geologic hazards YR; B 2047 
magmas OP-1136; OP-1435; OP-1855 
petrology OP-1661; OP-1763; OP-1887; OP-

2048 
Quaternary OP-1324 
sedimentary petrology OP-1781 
seismologyOP-1510; OP-1695 
volcanism OP-1722 

Mount Rainier 
geomorphology WRI 93-4093 

Mount Rogers Formation 
areal geology OP-712 

Mount Saint Helen J Ash 
Quaternary OP-1133 

Mount Saint Helens 
damsOP-572 
environmental geology OF 94-0212 
geologic hazards B 2047; OF 93-0445 
geomorphology OP-678 
geophysical surveys B 2047 

magmas OP-355 
maps OF 92-0563; GQ-1682 
petrology OP-627 
seismology B 2089 

Mount Shields Formation 
tectonics OP-1271 

Mount Simon Sandstone 
diagenesis OP-1293 

Mount Snow Quadrangle 
maps I-2307 

Mount Spurr 
geologic hazards B 2047 
Quaternary OF 93-0700; OP-128; OP-954 
seismology OF 93-0685-A; OF 93-0685-B 

Mount St. Helens see Mount Saint Helens 
Mount Toondina impact structure 

stratigraphy OP-1785 
Mountain Run fault zone 

stratigraphy B 2076 
Mountain View Quadrangle 

Quaternary OF 94-0231 
movements, mass see mass movements 
Mowry Shale 

OF 93-0680; OP-232; OP-698 
sedimentary petrology OP-1588 

Moxa Arch 
natural gas OP-1150 

MRDS 
economic geology OF 93-0532 
mineral resources B 2062 

MSEA 
ground water OF 93-0080 

Mt. Etna see Mount Etna 
Mt. Hood see Mount Hood 
Mt. Rainier see Mount Rainier 
Mt. St. Helens see Mount Saint Helens 
MTM 20147 Quadrangle 1-2310 
MTM 30312 Quadrangle 1-2347 
MTM 30317 Quadrangle 1-2348 
MTM 30337 Quadrangle 1-2381 
MTM 30342 Quadrangle 1-2382 
MTM 30347 Quadrangle 1-2383 
MTM 30352 Quadrangle 1-2375 
MTM 30357 Quadrangle 1-2376 
MTM 35107 Quadrangle 1-2345 
MTM35312 Quadrangle 1-2346 
MTM 35317 Quadrangle 1-2349 
MTM 35342 Quadrangle 1-2385 
MTM 35347 Quadrangle 1-2372 
MTM 35352 Quadrangle 1-2373 
MTM 35357 Quadrangle 1-2374 
MTM 40102 Quadrangle 1-2344 
MTM 85080 Quadrangle 1-2391 
MTM-05152 Quadrangle 

maps 1-2294 
MTM-10152 Quadrangle 

maps 1-2294 
Muav Limestone 

geomorphology OP-2021 
mud 

OP-1543 
California 

engineering geology P 1551-A 
seismology OP-507 
soil mechanics P 1551-A 

Florida 
OP-1900 

Quaternary OP-1600 



Great Lakes 
geomorphology OP-1300 
Quaternary OP-1177; OP-1899 

Nevada. Quaternary OF 93-0689 
Oregon, Quaternary OF 94-0189 
Peru 

OP-1005 
geochemistry OP-1962 

mud banks 
Surinam, geomorphology OF 93-0381 

mud flats 
California, pollution OF 93-0500 

mud flows see mudflows 
Mud Lake 

ground water WRI 93-4227 
hydrogeology WRI 93-4228 

mudbanks see mud banks 
Muddy Creek Formation B 2053 
Muddy Creek Montana 

hydrology WRI 93-4215 
Muddy Ridge Field 

energy sources OP-415; OP-436 
oil and gas fields OP-240 
stratigraphy OP-629 

Muddy Sandstone OF 93-0680; OP-232; OP-698 
mudflats see mud flats 
mudflows see also lahars; mudslides. 

geologic hazards OP-1127 
mudrocks see mudstone 
mudslides 

New York OP-1513 
mudstone 

Alaska 
OP-1825 
stratigraphy B 2068; OP-732 

Appalachians, metal ores OP-1878 
California 

OP-40; OP-676 
oceanography OP-281 
stratigra.phyOP-381; OP-442; OP-1943 

Iowa, Cretaceous OP-998 
metal ores OP-776 
Montana 

stratigraphy OP-547 
structural geology OP-1364 

Nevada, gold ores OP-2 
New Mexico, uranium ores OP-1989 
Newfoundland, geochemistry OP-801 
North Dakota, stratigraphy OP-1714 
Oklahoma, pollution OP-1874 
Oregon, stratigraphy OF 93-0623 
Quebec, geochemistry OP-801 
Texas OP-1854 
United States, geochemistry OP-801 
Wyoming 

OP-239; OP-412 
stratigraphy OP-1398 

Mullica River valley 
Quaternary OP-1803 

multimedia 
OF 94-0001 
environmental geology OF 94-0001 

Murmansk Russian Federation see also Kola 
Russian Federation; Pechenga. 
tectonophysics OP-68 

Murray Basin 
geochemistry OP-423 

Muscatatuck Group 
sedimentary petrology OP-1135 

Muschelkalk 
Poland OF 92-0393 

muscovite 
Alaska 

gold ores OP-1305 
metamorphic rocks OP-1304; OP-1983 
petrology OP-579 

California, petrology OP-1 022 
Connecticut, geochronology OF 94-0126 
Georgia, structural geology OP-524 
Idaho, tectonics OP-1353 
Italy, Paleozoic OF 94-0190 
Massachusetts 

geochronology OF 94-0126 
tectonics OP-1413 

Nevada 
geochronology OP-560 
orogeny OP-1653 

Ontario OP-1394 
South Carolina, structural geology OP-524 

Music Mountain mining district 
metal ores C 1103-A 

Musicians Seamounts 
tectonophysics OP-708 

Muskingum River basin 
hydrology WRI 93-4018 

Mussel Rock Landslide 
guidebook OP-964 

MVT see mississippi valley-type 
MWDI 

hydrogeology OF 94-0051 
mylonites 

Alaska, structural geology OP-139; OP-664 
Basin and Range Province, structural geology 

OP-1673 
California, geochronology OP-1537 
District of Columbia, tectonics OP-1296 
Georgia, structural geology OP-524 
Great Basin, structural geology OP-1673 
Maryland, tectonics OP-1296 
Nevada. structural geology OP-1611 
South Carolina, structural geology OP-524 
Washington GQ-1726 

N see nitrogen 
N-15/N-14 

N 

Arizona, ground water WRI 94-4063 
California 

continental margin OP-172 
ground water OF 93-0414 

Minnesota, pollution OP-1545 
Missouri, pollution OF 93-0362 

Nasee sodium 
Na-montmorillonite see montmorillonite 
Nacimiento Block 

plate tectonics OP-398 
NADP 

hydrology WRI 92-4101 
Nagasaki Japan see Unzen 
Nahanni earthquake 1985 

California OF 94-0139 
Northwest Territories OF 94-0139 

nahcolite 
Colorado, energy sources OP-1256 

Naknek Quadrangle 
economic geology C 1106 
mapsl-2204 
metal ores B 2020 
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Nanafalia-Clayton Aquifer 
hydrogeology P 1410-H 

Nanjemoy Formation 
OF 93-0581; OP-116; OP-117; OP-207; OP-

254;0P-284 
sedimentary petrology OP-586 

Nankai Trough 
earthquakes OF 93-0542 
geochemistry OP-970 
plate tectonics OP-925 

nannofossils 
OP-944 
Atlantic Coastal Plain 

Paleocene OP-284 
stratigraphy OP-1329 

Bahamas, stratigraphy OP-496 
C.alifornia 

Cretaceous OP-1265 
paleomagnetism OP-650 
stratigraphy OF 93-0344; OP-1650; OP-

1943 
Cuba, plate tectonics OP-1083 
Maryland 

Paleocene OP-117 
stratigraphyOP-116 

New Jersey, stratigraphy OP-285 
Oceania, marine geology OP-263 
Pacific Ocean 

continental margin OP-51 
marine geology OP-263 
oceanography OP-56; OP-57 
sediments OP-55 
stratigraphy OP-95 

Virginia 
Paleocene OP-117 
paleomagnetism OP-1200 
stratigraphy OP-116 

West Pacific Ocean Islands, marine geology 
OP-261; OP-269; OP-270 

Nanpanjiang Basin 
energy sources OP-317 

Nansen Basin 
QuaternaryOP-163 

Nantucket Island 
geomorphology OP-911 

Nantucket Shoal 
stratigraphy OP-794 

Nanushuk Group B 2068 
Nanxiong Basin 

Vertebrata OP-1831 
nappes 

California, tectonics OP-399 
Connecticut, structural geology OP-2047 
Italy 

Paleozoic OF 94-0190 
structural geology OP-72 

Oregon, tectonics OP-399 
Rhode Island, structural geology OP-2047 
Vermont, structural geology OP-1815; OP-

1817 
Narrabeen Beach 

geomorphology OF 93-0381 
Narragansett Basin 

sedimentary petrology OP-1291; OP-1615 
Narrow Canyon Caldera 

magmas OP-1886 
Nasca Plate see Nazca Plate 
Nasons Formation 

stratigraphy B 2076 
NASQAN 

hydrogeology OF 94-0092 
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Nassellina 
California, Eocene OP-78 

Naticidae 
Alaska OP-536 

National Assessment of Oil and Gas 
petroleum OF 93-0596-A; OF 93-0596-B; 

OF 93-0596-C; OF 93-0596-D; OF 93-
0596-E; OF 93-0596-F; OF 93-0596-G; 
OF 93-0596-H 

National Atmospheric Deposition Program 
hydrology WRI 92-4101 

National Coal Resources Data System 
Alaska, coal OF 94-0177 
coal OP-1558 

National Earthquake Hazards Reduction Pro-
gram 
earthquakes OF 93-0625 
engineering geology OP-2032 
geologic hazards OF 94-0154; OF 94-0176 

National Earthquake Prediction Evaluation 
Council 
geologic hazards OF 93-0333 
seismicity C 1116 
seismology OF 93-0622 

national forests 
Arizona 

economic geology C 1103-A 
metal ores C 11 03-A 
mineral resources C 1103-A 

Montana, mineral resources C 1103-A 
New Mexico 

economic geology C 1103-A 
mineral resources C 11 03-A 

Oregon, geomorphology YR 
Washington, geomorphology YR 

National Geochemical Data Base 
geochemistry DDS-0018-A; C 1103-A 

National Geospatial Data Clearinghouse 
OF94-0052 

Nat,ional Information Display Laboratory 
OF94-0001 

National Information Infrastructure YR 
National Institute for Standards and Technol· 

ogy 
geochemistry OF 93-0692 

National Map and Digital Data Cooperative 
Program 
mapsYR 

National Oceanic and Atmospheric Administra
tion see NOAA 

National Petroleum Council 
energy sources P 1570 
natural gas P 1570 

National Research Program 
hydrogeology YR 

national rivers 
West Virginia 

geologic hazards OF 93-0077 
hydrology WRI 93-4105; WRI 93-4133 

National Seismograph Network 
seismicity OP-11 08 

National Spatial Data Infrastructure 
environmental geology YR 

National Stream Quality Accounting Network 
hydrogeology OF 94-0092 

National Trends Network 
hydrology WRI 92-4101 
pollution YR 

National Uranium Resource Evaluation Program 
seeNURE 

National Water Data Exchange see NA WDEX 
National Water Information System 

OF94-0052 
ground water OF 94-0086 
hydrogeology OF 94-0052; OF 94-0086 
hydrology YR; WRI 93-4018; OF 94-0052 

National Water Quality Laboratory 
geochemistry OF 93-0416; OF 93-0449; 

OF 93-0650; OF 93-0664; OF 94-0037; 
OF94-0062 

hydrogeology WRI 94-4046; OF 94-0052 
hydrology OF 94-0026; OF 94-0304 

National Water-Use Information Program 
hydrogeology YR 

National Weather Service 
hydrology WRI 93-4018 

natrium see sodium 
natroalunite OP-860 
natrolite 

OP-1848 
Poland, petrology OF 94-0145 

natural acid drainage 
Colorado, hydrology C 1103-A 

Natural Buttes Field 
energy sources OP-1491 

natural dams 
Costa Rica OP-594 
Idaho, Quaternary OP-1327 
Oregon, Quaternary OP-1327 

natural gas see also gas hydrates; methane; petro
leum maps; stratigraphic traps; structural traps; 
tight sands. 
P 1570; OP-14; OP-201; OP-544; OP-570; OP-

703; OP-912; OP-1027 
Alabama OF 94-0211 
Alaska 

B 2068; C 1102 
sedimentary petrology OP-1383 

Appalachians OF 94-0211 
Arkansas OF 94-0024; OP-1453 
Atlantic Ocean, heat flow OP-790 
Baltic region OF 93-0316 
California OP-847; OP-964; OP-1593; OP-

1628; OP-1629 
Canada 

p 1570 
sedimentary petrology OP-1383 

China OF 94-0426 
coalbed methane 

P 1570; OF 93-0576; OP-1321 
Alabama P 1570 
CaliforniaOP-1255 
Wyoming OP-29; OP-413; OP-415; OP-

416; OP-437; OP-438 
Colorado OF 94-0427 
Commonwealth of Independent States OP-913 
Florida, Jurassic OP-1 000 
Great Britain OP-146 
Gulf of Mexico P 1570 
hydrogeology OP-1191 
Kansas OF 94-0024 
Louisiana OF 93-0705 
Mississippi OF 94-0211 
Missouri OP-1333 
Montana, stratigraphy OP-1572 
Nevada, sedimentary petrology OP-1383 
Oklahoma 

OF 94-0024; OP-1453 
sedimentary petrology OP-843 

Oregon OP-1579 
Pennsylvania OP-1857 

pollution P 1570 
Rocky Mountains OP-1491 
Texas OF 93-0705 
United States P 1570 
Utah OF 94-0427 
Virginia OP-1739 
Washington OF94-0159; OP-1579 
Wyoming P 1570; OP-31; OP-1333 

Natural Gas Policy Act 
natural gas P 1570 

natural remanent magnetization 
Alaska, stratigraphy OP-732 
Gulf Coastal Plain, energy sources OP-731 
Nevada, structural geology OP-380 
paleomagnetism OP-855 

naturally fractured reservoirs 
Canada, energy sources OP-707 
Colorado, oil and gas fields OP-690 
Montana, natural gas OP-814 
North Dakota, energy sources OP-706 
Saskatchewan, natural gas OP-814 
United States, energy sources OP-707 

Nauru Basin 
geochemistry OP-131 
volcanism OP-501 

Nautiloidea 
New Mexico B 2073 

Navajo Aquifer 
ground water OP-339; OP-837 

Navajo Indian Reservation 
OF94-0052 
ground water WRI 93-4226 
hydrology OF 94-0043 

NA VSTAR GPS see Global Positioning System 
NAWDEX 

hydrogeology OF 93-0410; OF 94-0051 
NAWQA 

ecology OF 93-0406; OF 93-0407; OF 93-
0408; OF 93-0409 

environmental geology OF 94-0044; OF 94-
0052 

geochemistry OF 93-0664 
ground water W 2357-B; OF 93-0434; OF 93-

0478; OF 94-0039 
hydrogeology C 1103-A; OF 93-0422; OF 93-

0456; OF 94-0057; OF 94-0088; OF 94-
0101; OF 94-0124 

hydrology OF 93-0326-A; OF 93-0326-B; 
OF 93-0421; OF 94-0083; OF 94-0121; 
OF94-0304 

pollution YR; WRI 94-4001; OF 94-0050; 
OF94-0099 

Nazca Plate 
seismology OP-569; OP-587 

Nb see niobium 
NCRDSsee National Coal Resources Data System 
Nd see neodymium 
Nd-144/Nd-143 

OP-584 
California 

petrology OP-633; OP-1214 
structural geology OP-454 

China 
geochemistry OP·-377 
geochronology OP·937 

France, petrology OP-633 
Japan, petrology OP-633 
Mexico 

crystalline rocks OP-1123 
petrology OP-1214 

New England, geochemistry OP-1003 



Oregon, geochemistry OP-1 011 
Pacific Ocean, geochemistry OP-131 
Philippine Islands 

geochemistry OP-607 
magmas OP-1136 

Nd/Sm see Sm/Nd 
Neseeneon 
Ne-22/Ne-20 

Hawaii, geochemistry OP-1445 
Nebo California 

geophysical sutveys OF 94-0202 
maps OF 93-0568 

Nebraska see also Brule Formation; Cambridge 
Arch; Chadron Formation; Dakota Formation; 
Forest City Basin; Missouri River basin; 
Ogallala Aquifer; Peoria Loess; Sand Hills; 
White River Group. 
geologic hazards, Harlan County Nebraska OP-

1198 
ground water P 1414-B; WRI 93-4088; OP-851 
hydrogeology 

OF 93-0051; OF 93-0422; OF 94-0092 
Richardson County Nebraska OF 94-0035 

hydrology 
C 1120-B 
Cass County Nebraska OF 94-0121 
Dodge County Nebraska OF 94-0121 

maps I-2298; I-1420 (NK-14) 
microearthquakes B 2089 
petroleum OF 93-0596-D; OF 93-0596-G; 

OF94-0024 
pollution 

W2413 
Adams County Nebraska OF 94-0100 
Clay County Nebraska OF 94-0100 
Fillmore County Nebraska OF 94-0100 
Gage County Nebraska OF 94-0100 
Hamilton County Nebraska OF 94-0100 
Jefferson County Nebraska OF 94-0100 
Saline County Nebraska OF 94-0100 
Seward County Nebraska OF 94-0100 
Thayer County Nebraska OF 94-0100 
York County Nebraska OF 94-0100 

Needle Siltstone Member 
stratigraphy OP-1725 

Negaunee Michigan 
structural geology B 1904-0 

NEHRP 
earthquakes OF 93-0625 
geologic hazards OF 94-0154; OF 94-0176 

NeHTmethod 
crust OP-224 

NeiMongo1seelnnerMongoliaChina 
Nemaha Ridge 

petroleum OF 94-0024 
Nenana Gravel 

Pliocene OF 94-0023 
neodymium 

Basin and Range Province, geochemistry OP-
2058 

California 
geochemistry OP-1678 
magmas OP-1284 

Ghana, petrology OP-1967 
Great Basin, geochemistry OP-2058 
Montana, plate tectonics OP-1357 
Nd-144/Nd-143 

OP-584 
C.alifomia OP-454; OP-633; OP-1214 
China OP-377; OP-937 
France OP-633 

Japan OP-633 
Mexico OP-1123; OP-1214 
New England OP-1 003 
Oregon OP-1011 
Pacific Ocean OP-131 
Philippine Islands OP-607; OP-1136 

North Carolina, structural geology OP-1556 
Russian Federation, metal ores OP-929 
Sm-147/Nd-144 

OP-584 
China OP-937 

Neogene see also Miocene; Pliocene. 
OP-1386 
Andes OP-217; OP-1206 
Argentina OP-1824 
Arizona OP-1552 
Atlantic Ocean OP-1260 
California B 2053; OF 93-0562; OP-148; OP-

188; OP-634; OP-983; OP-1129; OP-1678; 
OP-1982 

Cohansey Formation, ground water WRI 90-
4180 

Colorado OP-1858 
Gulf of Mexico OP-1751 
Idaho OP-660 
Mexico OF 94-0023 
NevadaOP-1552; OP-1736; OP-1802 
Oceania OP-271 
Pacific Ocean OP-271 
Puerto Rico OP-1636 
Purisima Formation 

neotectonics P 1550-F 
plate tectonics OP-1346 

Salt Lake Formation, structural geology OP-
1672 

Sisquoc Formation, energy sources B 1995-
F,G; OF 93-0382 

Tamiami Formation 
OF 93-0563; OP-1141 

Quaternary OP-565 
Utah OP-1369; OP-1802 
West Pacific Ocean Islands OP-270 

Neoglacial 
C.alifomia OP-1156 

neon 
Ne-22/Ne-20, Hawaii OP-1445 
New Hampshire, geochronology OP-1245 

Neosho River vaUey 
ground water P 1414-D 

neotectonics see also changes of level; faults; 
folds; geomorphologic effects; isostatic re
bound; uplifts. 
OP-1976 
Alaska, Quaternary OF 94-0218 
Arizona C 1103-A 
Arkansas, geophysical sutveys OF 93-0680 
C.alifomia 

P 1550-F; OP-87; OP-358; OP-495; OP-
604; OP-1128; OP-1950 
earthquakes OP-425 
engineering geology P 1551-A 
fluvial features OF 94-0187 
geothermal energy OP-428 
Neogene B 2053 
Quaternary B 2053 
seismology P 1550-F 
stratigraphy B 2100; OP-1796 

Iceland, geothermal energy OP-428 
Idaho, Quaternary B 2101 
Mexico C 1103-A 
Nevada 

OP-1666 
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metal ores C 1103-A 
waste disposal OP-1915 

New Mexico C 1103-A 
Russian Federation OP-1540 

NEPEC 
geologic hazards OF 93-0333 
seismicity C 1116 
seismology OF 93-0622 

nepheline 
Poland, petrology OF 94-0145 

Neptune see Triton Satellite 
Neslen Formation 

Cretaceous OP-1535 
nesosilicates see garnet group; olivine group; silli

manite; titanite; zircon 
Netherland India see Indonesia 
Netherlands 

changes oflevel OF 93-0381 
earthquakes EV 
engineering geology. Wadden Zee OF 93-0381 
geomorphology 

OF93-0381 
Wadden Zee OF 93-0381 

sedimentation OP-1643 
Netherlands Guiana see Surinam 
Netnews OF 94-0052 
NETPATH 

geochemistry OP-1604 
ground water OP-2009 

network deposits see stockwork deposits 
Neuse River 

hydrology OF 94-0027 
neutron activation analysis 

geochemistry OF 94-0168 
Nevada see also Battle Mountain; Black Rock 

Desert; Chainman Shale; Colorado River; Death 
Valley; Ely limestone; Grant Range; Great 
Basin; Joana Limestone; Lake Mead; McCoy 
Creek Group; Pilot Range; Pilot Shale; Pioche 
Shale; Sheep Pass Formation; Stirling Quartzite; 
Truckee River; Vinini Formation. 
areal geology 

Churchill County Nevada OF 94-0193 
Clark County Nevada B 2053; OF 94-0246 
Lander County Nevada OF 94-0193 
Lincoln County Nevada OF 94-0193 
Nye County Nevada OF 94-0193 
Snake Range OP-1 099 
Yerington Nevada OP-321 

bibliography OF 92-0368-A; OF 92-0368-B 
Cenozoic 

Churchill County Nevada MF-2154-D 
Douglas County Nevada MF-2154-D 
Lyon County Nevada MF-2154-D 
Mineral County Nevada MF-2154-D 
Storey County Nevada MF-2154-D 
Washoe County Nevada MF-2154-D 

deformation OP-1462; OP-1464 
diagenesis OP-1656 
earthquakes 

B2089 
Nevada Test Site OF 93-0555 
Yucca Mountain OF 93-0555 

economic geology 
Esmeralda County Nevada OF 94-0160 
Nye County Nevada OF 94-0160 
Yucca Mountain OP-1639 

energy sources 
Nevada Test Site OF 94-0161 
Yucca Mountain OF 94-0161 

engineering geology 
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Nevada Test Site OP-125; OP-126 
RainierMesaOP-125; OP-126 
Yucca Mountain OP-623; OP-869; OP-886; 

OP-1934 
environmental geology 

YR 
Churchill County Nevada WRI 92-4024-B; 

WRI 92-4024-C; WRI 93-4072 
Las Vegas Nevada B 1926 
Nevada Test Site OF 93-0690 
Pershing County Nevada WRI 93-4072 
Yucca Mountain OF 93-0690; OP-346; OP-

692 
faults 

OP-981; OP-1485; OP-1622; OP-1665; OP-
1954 
Esmeralda County Nevada OP-1736; OP-

1737 
Lake Mead Fault OP-1 039 
Nevada Test Site OF 94-0049 
Nye County Nevada OP-1736 
Yucca Mountain OF 94-0049 

fluid inclusions, Yucca Mountain OP-1841 
folds, Elko County NevadaOP-1913 
geochemistry OP-2052 
geochronology 

Elko County Nevada OP-560 
White Pine County Nevada OP-560 

geologic hazards, Elko County Nevada OF 91-
0298 

geophysical surveys 
C 1103-A 

Churchill County Nevada OF 94-0006-A; 
OF 94-0006-B 

Douglas County Nevada OF 94-0006-A; 
OF 94-0006-B 

Eureka County Nevada OF 92-0431-A; 
OF 92-0431-B 

Lyon County Nevada OF 94-0006-A; 
OF 94-0006-B 

Mineral County Nevada OF 94-0006-A; 
OF 94-0006-B 

Nye County Nevada OF 92-0431-A; OF 92-
0431-B; OP-1355 

Storey County Nevada OF 94-0006-A; 
OF 94-0006-B 

Washoe County Nevada OF 94-0006-A; 
OF 94-0006-B 

White Pine County Nevada OF 92-0431-A; 
OF 92-0431-B 

Yucca Mountain OP-383; OP-1481 
gold ores 

OP-767; OP-770; OP-1115 
Clark County Nevada C 1103-A 
Elko County Nevada OP-2; OP-930 
Getchell Mine C 1103-A; OF 94-0237; GP-

1003-B; OP-931; OP-1162 
Humboldt County Nevada OF 94-0135; OP-

930 
Nye County Nevada OP-531 
Osgood Mountains GP-1003-B; OP-522; 

OP-931 
ground water 

OP-515; OP-654; OP-1979 
Beatty Nevada OP-278 
Churchill County Nevada WRI 93-4118; 

OF94-0039 
Douglas County Nevada OF 94-0039 
Lyon County Nevada P 1409-H; OF 94-

0039 
Nevada Test Site WRI 92-4016; WRI 93-

4000; WRI 93-4025; OF 94-0052; OP-
336 

Storey County Nevada P 1409-H 
Yucca Mountain WRI 92-4016; WRI 93-

4000; WRI 93-4025; OF 94-0052; OP-
220; OP-226; OP-257; OP-482; OP-541; 
OP-1323; OP-1685; OP-1959; OP-1975; 
OP-2025; OP-2066 

hydrogeology 
OP-1699 
Churchill County Nevada WRI 89-4118; 

OF93-0463 
Clark County Nevada OF 90-0179 
Lander County Nevada WRI 89-4118 
Moapa Valley WRI 93-4095 
Nye County Nevada WRI 94-4160; OF 93-

0651 
Washoe County Nevada WRI 93-4043 
Yucca Mountain OP-1374; OP-1684 

hydrology 
OF 94-0053; OP-368 
Churchill County Nevada WRI 93-4018; 

OF93-0368 
Clark County Nevada OF 93-0439 
Douglas County Nevada WRI 93-4018; 

WRI 93-4182; OF 93-0368 
Lincoln County Nevada OF 93-0439 
Lyon County Nevada WRI 93-4018; 

WRI 93-4182; OF 93-0368; OF 94-0134 
Nevada Test Site OF 93-0438 
Storey County Nevada WRI 93-4182; 

OF93-0368 
Washoe County Nevada WRI 93-4182; 

OF 93-0368; OF 94-0134; HA-0726 
Yucca Mountain OF 93-0438 

Invertebrata OP-1035 
Jurassic, Elko County Nevada OP-1488 
lacustrine features, Churchill County Nevada 

WRI 92-4024-B 
lava OP-1379 
magmas 

OP-397; OP-1138; OP-1282 
Douglas County Nevada OF 94-0148 
Lincoln County Nevada OP-1886 
Lyon County Nevada OF 94-0148 
Storey County Nevada OF 94-0148 
Washoe County Nevada OF 94-0148 

manganese ores OP-1552 
mantle OP-1285 
maps 

Churchill County Nevada GQ-171 0 
Esmeralda County Nevada MF-2260 
Humboldt County Nevada OF 94-0436 
Lander County Nevada OF 92-0398; OF 94-

0436 
Lincoln County Nevada GQ-1731; GQ-

1745; GQ-1746; GQ-1752; GQ-1754; 1-
2282 

Mineral County Nevada MF-2260 
Nye County Nevada 1-2282 
Pahute Mesa OP-1680 
Pershing County Nevada 1-2409 
White Pine County Nevada OP-105 

mass movements, Yucca Mountain OP-1169 
metal ores 

OP-1196; OP-1457; OP-2028 
Elko County Nevada C 11 03-A 
Esmeralda County Nevada B 2077 
Getchell Mine OF 93-0560-D 
Humboldt County Nevada C 1103-A 
Lander County Nevada C 11 03-A 
Lyon County Nevada OP-923 
Mineral County Nevada B 2077; OP-3 
Nye County Nevada B 2077 
Osgood Mountains OF 93-0560-D 

Pershing County Nevada C 1103-A 
Washoe County Nevada C 1103-A 
Yerington NevadaOP-185 

metamorphism OP-1124 
mineral resources 

OP-534 
Goldfield Nevada B 1926 
White Pine County Nevada C 1103-A 

mineralogy, Snake Range OF 93-0559 
Miocene, Clark County Nevada B 2053 
natural gas P 1570 
neotectonics, Yucca Mountain OP-1666 
orogenyOP-1653 
paleobotany OF 94-0441-A; OF 94-0441-B; 

OF 94-0441-C 
petroleum 

OF 93-0596-C 
Elko County Nevada OP-889 
Nye County Nevada OF 94-0157 
Roberts Mountains Allochthon OP-889 

petrology 
Lincoln County Nevada OF 94-0151 
Nye County Nevada OF 94-0151; OP-789 

plate tectonics OP-1295 
pollution, Lyon County Nevada OP-288 
Quaternary 

OP-876 
Esmeralda County Nevada OF 93-0620 
Humboldt County Nevada OP-369 
Nye County Nevada OF 93-0357; OP-157 
Pershing County Nevada OP-369 
Walker River OP-91 
Washoe County Nevada OF 93-0680; 

OF 93-0689; OP-369 
Yucca Mountain OP-1612 

rock mechanics 
Nevada Test Site OF 92-0201 
Yucca Mountain OF 92-0201; OP-1373 

sedimentary petrology 
Nevada Test Site OP-1383 
Yucca Mountain OP-1383 

sedimentation, Washoe County Nevada OP-66 
seismology 

OP-81; OP-292 
Esmeralda County Nevada OF 93-0369 
Nevada Test Site OP-1381 
Nye County Nevada OF 93-0369 
Yucca Mountain OP-1101; OP-1775 

springs 
Clark County Nevada OF 92-0650 
Nye County Nevada OF 92-0650 

stratigraphy 
OP-846; OP-1059; OP-1118 

Clark County Nevada OF 93-0680 
Lincoln County Nevada OF 93-0680 

structural geology 
OP-380; OP-859; OP-1056; OP-1340; OP-

1354; OP-1461; OP-1484; OP-1670; OP-
1679; OP-1760; OP-1821 
Nevada Test Site OP-130 
Osgood Mountains C 1103-A 
Tonopah Nevada OP-320 
Yerington Nevada OP-320 
YuccaFlatOP-1170 
Yucca Mountain OP-1106; OP-1754 

tectonics 
OP-322; OP-405 

Elko County Nevada OF 94-0439 
Lake Mead Fault OP-1037; OP-1038 
Nevada Test Site OP-1310 

tectonophysics 
OP-1766; OP-1780 
Las Vegas Nevada OP-1865 



Nevada Test Site OP-1149 
Tonopah Nevada OP-1865 

Tertiary 
B2053 

Clark County Nevada B 2053 
tungsten ores OF 94-0005 
waste disposal 

OP-484 
Nevada Test Site YR; OF 93-0060 
Yucca Mountain YR; OF93-0060; OP-107; 

OP-236; OP-647; OP-671; OP-672; OP-
715; OP-839; OP-967; OP-971; OP-972; 
OP-1195; OP-1915; OP-2038 

Nevada Test Site 
earthquakes OF 93-0555 
energy sources OF 94-0161 
engineering geology OP-125; OP-126 
environmental geology OF 93-0690 
faults OF 94-0049 
ground water WRI 92-4016; WRI 93-4000; 

WRI 93-4025; OF 94-0052; OP-336 
hydrology OF 93-0438 
rock mechanics OF 92-0201 
sedimentary petrology OP-1383 
seismology OP-13 81 
structural geology OP-130 
tectonics OP-1310 
tectonophysics OP-1149 
waste disposal YR; OF 93-0060 

Nevadan Orogeny 
California, orogeny OP-286 
structural geology OP-1360 

Nevado del Ruiz 
geomorphology OP-678 

New Brunswick see also Pictou Group. 
earthquakes B 2089 
geomorphology OF 93-0381 

New Caledonia 
petroleum OP-306 

New England 
continental shelf OP-695 
earthquakes B 2089 
environmental geology OF 93-0292-A 
geochemistry OP-1 003 
geochronology OF 94-0126 
geologic hazards OP-1735 
hydrogeology OF 94-0339 
hydrology WRI 93-4092 
metal ores OP-1875 
natural gas OF 94-0211 
oceanography I-2329; OP-644 
petrology OP-1002 
pollution OF 93-0292-A 
Quaternary I-1970-A 
stratigraphy OP-794 
structural geology OP-2047 
tectonics OP-1683 

New Guinea 
structural geology OP-1261 

New Hampshire 
earthquakes B 2089 
environmental geology OF 93-0292-A; OP-192 
fractures, Grafton County New Hampshire OP-

1352 
geochemistry OP-1 003 
geochronology, Carroll County New Hamp

shire OP-1245 
geomorphology, Rockingham County New 

Hampshire GQ-1740 
geophysical sutveys GP-1005 
ground water 

OP-1458; OP-1761 

Grafton County New Hampshire OP-295; 
OP-1026; OP-2051 

Rockingham County New Hampshire 
OF 93-0658 

hydrogeology OF 94-0339; OP-1389 
hydrology WRI 93-4092 
metal ores OP-1875 
petroleum OF 93-0596-H 
pollution OF 93-0292-A 
Quaternary I-1970-A; OP-1691 

New Hebrides see Vanuatu 
New ldria mining district 

sulfates OP-216 
New Jersey see also Delaware Bay; Delaware 

River; Delaware River basin; Newark Basin. 
engineering geology 

Bergen County New Jersey I-2306 
Hudson County New Jersey I-2306 

environmental geology OF 93-0292-B; OP-
1105 

geomorphology OF 93-0381 
ground water 

P 1404-K; OP-1012; OP-1969 
Atlantic County New Jersey WRI 90-4180; 

OF 92-0631 
Burlington County New Jersey WRI 90-

4180; WRI 91-4081 
Camden County New Jersey WRI 90-4180 
Cape May County New Jersey OF 92-0631; 

OP-474 
Cumberland County New Jersey WRI 90-

4180 
Essex County New Jersey WRI 92-4083; 

OP-1955 
Gloucester County New Jersey WRI 90-

4180 
Monmouth County New Jersey WRI 90-

4180 
Morris County New Jersey WRI 92-4083; 

OP-1730 
New Jersey Highlands OP-1730 
Ocean County New Jersey WRI 90-4180; 

OF 92-0631 
Passaic County New Jersey WRI 92-4083 
Passaic River basin WRI 92-4083 
Salem County New Jersey WRI 90-4180 
Union County New Jersey WRI 92-4083 

heavy minerals OP-1996 
hydrogeology 

WRI 92-4145; OP-962 
Hunterdon County New Jersey WRI 91-

4164 
Mercer County New Jersey WRI 91-4164 
Somerset County New Jersey WRI 91-4164 

hydrology 
OF94-0052 

Monmouth County New Jersey OF 93-0444 
Somerset County New Jersey OF 93-0444 
Sussex County New Jersey WRI 93-4203 
Warren County New Jersey WRI 93-4203 

maps 
Hunterdon County New Jersey GQ-1741 
Morris County New Jersey GQ-1717; GQ-

1741 
Sussex County New Jersey GQ-1717 
Warren County New Jersey GQ-1717; GQ-

1741 
natural gasP 1570 
ocean floors OF 94-0152 
oceanography OP-1792 
pollution 

OF 93-0292-B 
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Atlantic County New Jersey OP-161 
Ocean County New Jersey OP-39 

Quaternary I-1970-A 
stratigraphy OP-285; OP-1804 
structural geology OP-2007 
tectonophysics OP-385 

New Jersey Highlands 
ground water OP-1730 

New Madrid earthquakes 1811-1812 
OP-1267 
Arkansas, structural geology OP-1882 
California, geologic hazards OP-1813 
geologic hazards P 1538-D 
geomorphology OP-1482 
Mississippi Valley OP-805 
Missouri, structural geology OP-1882 
Tennessee, geologic hazards OP-1813 
earthquakes P 1538-A-C; OF 93-0680; OP-

1590; OP-1800; OP-1881; OP-1993 
faults MF-2264-D; OP-1197; OP-1880 
geologic hazards P 1538-F-G; OF 93-0680; 

OF 94-0179-L; OF 94-0179-M; OF 94-
0179-N; OF 94-0179-0; OF 94-0179-P; 
OF 94-0179-Q; OF 94-0179-R; OF 94-
0179-S; OF 94-0179-T; OF 94-0179-U; 
MF-2264-A 

geomorphology MF-2264-E 
geophysical surveys P 1538-F-G; OF 93-0680; 

OF 94-0131; MF-2264-C; OP-1893 
seismicityOP-1232; OP-1423 
seismology P 1538-A-C; B 2089; OP-1806; 

OP-1814; OP-1896 
structural geology MF-2264-B; OP-326; OP-

1269; OP-1334: OP-1386; OP-1424; OP-
1496; OP-1801 

tectonics OP-1944 
tectonophysics OP-1139 

New Mexico see also Brushy Basin Shale Mem
ber; Capitan Formation; Castile Formation; 
Chinle Formation; Delaware Basin; Four Cor
ners; High Plains Aquifer; Madera Formation; 
Morrison Formation; Ogallala Aquifer; Point 
Lookout Sandstone; Rio Grande Valley; Rio 
Puerco; Salado Formation; Salt Wash Sandstone 
Member; San Juan Basin; Sangre de Cristo 
Mountains; WestwaterC.anyon Sandstone Mem
ber. 
areal geology, Catron County New Mexico 

C 1103-A 
copper ores C 1103-B 
crust, Jemez Lineament OP-1925 
earthquakes OP-1227 
ecooomic geology 

C 1098; OF 93-0532; OP-42 
Chaves County New MexicoC 1103-A 
Curry County New Mexico C 1103-A 
De Baca County New Mexico C 11 03-A 
Guadalupe County New Mexico C 11 03-A 
Hidalgo County New Mexico C 1103-A 
Lincoln County New Mexico C 1103-A 
Quay County New Mexico C 1103-A 
Roosevelt County New Mexico C 1103-A 

energy sources C 1125 
environmental geology 

OF 93-0292-F 
Rio Arriba County New Mexico WRI 92-

4188 
San Juan County New Mexico WRI 93-4065 

geochemistry OF 93-0680; OP-943; OP-2023; 
OP-2052 

ground water 
P 1414-B 
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Albuquerque New Mexico WRI 93-4149 
Cibola County New Mexico WRI 94-4033 
Dona Ana County New Mexico WRI 92-

4156; WRI 94-4011; OP-278 
Grant County New Mexico WRI 94-4011 
Luna County New Mexico WRI 94-4011 
Sierra County New Mexico WRI 94-4011 

heavy mineral deposits, San Juan County New 
Mexico B 2061-B 

hydrogeology 
OF 93-0661; OF 94-0361 

Grant County New Mexico WRI 93-4213 
Socorro County New Mexico WRI 93-4213 
Taos County New Mexico WRI 93-4107 

hydrology OF 93-0419 
Invertebrata 

OP-1035 
Dona Ana County New Mexico B 2073 
McKinley County New Mexico B 2(]73 
Valencia County New Mexico B 2073 

Jurassic OP-1773 
lead-zinc deposits OP-1063 
magmas OP-1498 
maps 

Catron County New Mexico GQ-1736 
Colfax County New Mexico GQ-1737 
Rio Arriba County New Mexico GQ-1749; 

GQ-1750 
Taos County New Mexico GQ-1749 

metal ores 
C 1103-A 

Mogollon Mountains C 1103-A; OP-15(]7; 
OP-1818 

Sierra County New Mexico OF 93-0680 
mineral resources 

C 1103-A 
Chaves County New Mexico C 1103-A 
Curry County New Mexico C 1103-A 
De Baca County New Mexico C 1103-A 
Guadalupe County New Mexico C 1103-A 
Hidalgo County New Mexico C 1103-A 
Lincoln County New Mexico C 11 03-A 
Quay County New Mexico C 1103-A 
Roosevelt County New Mexico C 1103-A 

natural gas, San Juan County New Mexico 
WRI 94-4006 

neotectonics, Hidalgo County New Mexico 
C 1103-A 

non-metal deposits C 11 03-A 
pedogenesis OP-19(]7 
petroleum OF 93-0596-C; OF 93-0596-D; 

OF 93-0596-E 
petrology 

OP-990 
Colfax County New Mexico OP-1682 
Datil-Mogollon volcanic field OP-1914 
Socorro New Mexico OP-1658 
Taos Plateau OP-1981 

pollution OF 93-0292-F; OP-469 
seismology 

B2089 
Socorro New Mexico B 2089 

solution features OP-1147 
stratigraphy OP-1319 
structural geology OP-1182 
Tertiary, Socorro New Mexico OP-1140 
uranium ores 

Grants mining district C 1103-A; OP-908 
Grants New Mexico OP-1989 

volcanism C 1103-A 
New River 

geologic hazards OF 93-0077 

geomorphology OF 93-0381 
hydrogeology OP-573 
hydrology WRI 93-4105; WRI 93-4133 

New River Formation OP-1331 
New River Quadrangle 

maps OF 94-0153 
New South Wales AustraUasee also Broken Bay; 

Murray Basin. 
geomorphology OF 93-0381 
ocean waves, Sydney Australia OF 93-0381 

New Water Mountains 
Tertiary B 2053 

New World mining district 
metal ores OP-214 

New York see also Delaware River basin; Long 
Island. 
earthquakes B 2089 
engineering geology 

Chemung County New York OP-112 
Cortland County New York OP-112 
Kings County New York I-2306 
Manhattan I-2306 
New York County New York I-2306 
Queens County New York I-2306 
Wyoming County New York OP-112 

environmental geology 
YR; OF 93-0292-B; OF 93-(]720 
Nassau County New York WRI 92-4038 
New York Bight OP-1105 

geologic hazards OP-114 
geomorphology 

Suffolk County New York OF 93-0381 
Syracuse New York OP-1513 

geophysical surveys GP-1 005 
ground water 

Jefferson County New York WRI 90-4145 
Montgomery County New York OP-1856 
Niagara County New York OP-2065 
Oneida County New York WRI 90-4145 
Oswego County New York WRI 90-4145; 

WRI 91-4042 
hydrogeology 

OP-962 
Monroe County New York WRI 92-4003; 

OF93-0370 
hydrology 

Delaware County New York WRI 93-4203 
Orange County New York WRI 93-4203 
Sullivan County New York WRI 93-4203 

Invertebrata OP-1755 
natural gas, Adirondack Mountains OF 94-

0211 
ocean floors OF 94-0152 
petroleum OF 93-0596-H 
pollution 

OF 93-0292-B 
Nassau County New York WRI 91-4118 
Suffolk County New York OP-585 

Quaternary I -1970-A 
stratigraphy 

Kings County New York OP-43 
Queens County New York OP-43 

tectonics, Ulster County New York OP-1311 
waterwaysOP-113 

New York Bight 
environmental geology OP-11 05 

New York City New York see Manhattan 
New Zealand see also North Island. 

petrology, Taupo volcanic zone B 2047 
Pleistocene OP-260 

Newark Basin 
energy sources OP-1857 
hydrogeology OP-493 

Newark Supergroup see also Lockatong Forma
tion; Passaic Formation; Stockton Formation. 
OP-1358 

Newberry Volcano 
non-metal deposits OP-1016 
Quaternary OP-391 

Newcastle Quadrangle 
uranium ores OF 93-0624 

Newell, Frederick Haynes 
hydrology MSB 

Newfoundland 
Arthropoda OP-935 
geochemistry OP-801 
geomorphology OF 93-0381 
geophysical surveys OP-535 
stratigraphy OP-1675 

Newmark method 
engineering geology OF 94-0248 

Newport Bay 
guidebook OP-476 

Newport-Inglewood Fault 
Quaternary OP-693 

NexGen 
waterways WRI 93-4018 

Next Generation Weather Radar OF 94-0086 
NGDB 

geochemistry C 1103-A 

NGPA 
natural gas P 1570 

Ni see nickel 
Niagara Falls 

ground water OP-2065 
Niagaran see also Lockport Formation. 

Great Lakes OP-1300 
Great Lakes region OF 94-0211 

Nicaragua 
geophysical surveys OF 94-0280 
metal ores C 1103-A 

nickel 
Colorado 

environmental geology OP-1929 
pollution OP-1786 

Georgia, hydrogeology OP-1167 
Idaho, geochemistry B 2023-B 
Oklahoma, geochemistry OP-231 
sedimentary petrology OP-1399 
South Carolina, environmental geology OP-298 

nickel ores 
B2062 
California OF 93-0296 
China 

OP-160; OP-609: OP-1186; OP-1343; OP-
1713 
geochemistry OP-365 

Montana, stratigraphy OP-976 
Ontario OP-928 
Russian Federation OP-928; OP-929 
Venezuela B 2062 
Yukon Territory 

OP-1342; OP-1343 
geochemistry OP-365 

NUeDelta 
geomorphology OF 93-0381 

Niles Quadrangle 
maps OF 94-0132 

Nimitz Freeway 
engineering geology P 1551-A 



Nine Hill Tuff 
areal geology OF 94-0193 

Ningxia China 
soil mechanics OP-934 

Ninnescah River 
hydrogeology WRI 93-4177 

Ninuluk Formation 
stratigraphy OP-732 

niobium 
California, petrology OP-1982 
China, geochronology OP-937 
Ghana, petrology OP-1967 
New Mexico, metal ores OF 93-0680 

niobium ores 
B2062 
Arkansas OP-237 
Venezuela B 2062 

Niobrara Formation see also Smoky Hill Chalk 
Member. 
OP-1219 
ground water OP-503 

Nisling Terrane 
structural geology OP-98 

NIST 
geochemistry OF 93-0692 

nitrate deposits 
Chile OF 94-0240 

nitrates 
Arizona, ground water WRI 94-4063 
California, ground water OF 93-0414 
l11ile 

OP-460 
nitrate deposits OF 94-0240 

Colorado 
environmental geology OP-891 
hydrogeology WRI 93-4018 

Florida, ground water OF 93-0478 
Georgia, ground water OF 93-0478 
Great Plains, pollution W 2413 
Michigan, hydrogeology WRI 93-4018 
Pennsylvania, pollution WRI 93-4172 
pollution C 1120-C 

nitroaromatic compounds 
geochemistry OF 94-0062 

nitrogen 
California, soils OF 94-0188 
China, metal ores OP-1343 
Colorado 

environmental geology OP-891 
hydrogeology WRI 93-4018 
soils OF 93-0584 

East Pacific Ocean Islands. geochemistry OP-
349 

energy sources C 1115 
environmental geology OP-17 
geochemistry OF 94-0037 
Georgia, geochemistry W 2373 
Great Plains, pollution W 2413 
Michigan, hydrogeology WRI 93-4018 
Minnesota, pollution OP-1930 
Mississippi, ground water OF 94-0125 
N-15/N-14 

Arizona WRI 94-4063 
California OF 93-0414; OP-172 
Minnesota OP-1545 
Missouri OF 93-0362 

non-metal deposits C 1103-A 
Oklahoma, ground water OF 94-0041 
Pennsylvania, pollution OP-315; OP-457; OP-

500 
Philippine Islands, soils W 2410 

pollution WRI 94-4001 
Polynesia, geochemistry OP-349 
Russian Federation, Quaternary OP-651 
Tennessee 

ground water WRI 92-4186 
hydrogeology OF 90-0394 

Washington, hydrogeology OF 93-0486 
Yukon Territory, metal ores OP-1343 

Niutitang Formation 
metal ores OP-160 

Nix Olympia see Olympus Mons 
NLEAP 

hydrogeology WRI 93-4018 
NOAA 

geophysical surveys B 2047 
hydrology WRI 93-4018 

noble gases see argon; helium; krypton; neon; 
radon 

Noctis Labyrinthus OP-1215; OP-2060 
nodules 

California OP-281 
Nolan, Thomas Brennan 

mineralogy OP-856 
N orne mining district 

gold ores OP-1305 
nonmare basalt see KREEP 
nonmetal deposits 

Antarctica OP-757 
Appalachians MF-2215-D 

nontronite OP-173 
Nooksack Group 

structural geology OP-878 
Nopah Range 

petrology OP-1121 
Noril'sk Russian Federation see Norilsk Russian 

Federation 
Norilsk region 

metal ores OP-167; OP-928; OP-973 
platinum ores OP-977 

Norilsk Russian Federation 
geochronology OP-1209 
metal ores OP-929 

norite OP-1807 
NORM 

ground water OF 93-0481 
normal earthquake see shallow-focus earthquakes 
normal faults 

OP-1360 
Alabama OP-1952 
Arizona 

C 1103-A 
Tertiary B 2053 

Arkansas P 1538-A-C 
Atlantic Ocean OP-183 
Basin and Range Province, Tertiary B 2053 
British Columbia OP-1645 
C'.alifornia 

B 2053; OP-358; OP-604; OP-765; OP-
1036 
fluvial features OP-1984 
Miocene B 2053 
Neogene B 2053 
Quaternary B 2053 
stratigraphy B 2053 

Cyprus, magmas OP-986 
Georgia OP-1952 
ldahoOP-1365; OP-1521; OP-1645 
Italy, metasomatism OP-974 
Massachusetts OP-1413 
metal ores OP-1328 
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Mexico C 1103-A 
MontanaOP-1365; OP-1521 
Nevada 

OP-1056; OP-1354; OP-1484; OP-1666 
geophysical surveys OP-1355 
metal ores OP-1457 
petrology OP-789 
waste disposal OP-1915 

New Jersey, oceanography OP-1792 
New Mexico 

C 1103-A 
metal ores OP-1818 

Pacific Ocean, plate tectonics OP-1703 
Peru, metal ores C 1103-A 
plate tectonics OP-980 
Russian Federation OP-2022 
South Mrica, seismic sources OP-559 
South Dakota OP -631 
Utah OP-1486 
Washington OP-417 
Wyoming OP-831 

Normandy 
geomorphology OF 93-0381 

Norphlet Formation 
energy sources OP-797 
geophysical surveys OP-1013 

Norris Quadrangle 
maps GQ-1738 

North Mricasee Egypt; Morocco 
North America see also Appalachians; Basin and 

Range Province; Canada; Canadian Shield; 
Coast Mountains; Great Lakes; Great Lakes re
gion; Great Plains; Rocky Mountains; Western 
Interior. 
coal, Williston Basin OP-238; OP-319 
continental margin, Juan de Fuca Strait I -2091-

A; 1-2091-B 
crust 

OP-168 
Rio Grande Rift OP-1925 

crystalline rocks 0 P -1123 
deformation 

Rocky Mountains foreland OP-1771 
Yukon-Tanana TerraneOP-1574 

diagenesis OP-520 
earthquakes OP-79; OP-2034 
ecology B 2040 
economic geology C 1103-A 
energy sources 

Appalachian Basin P 1570 
Williston Basin OP-703; OP-706; OP-707; 

OP-1255 
environmental geology, Mississippi River basin 

OP-1336 
faults 

Rio Grande Rift OP-981 
Sonoran Desert OP-65 

folds, Belt Basin OP-1567 
geochemistry 

C 1120-D 
Saint Elias Mountains OP-351 

geologic hazards 
OP-1198; OP-1718 
Mississippi River basin OF 94-0179-P 
Missouri River basin OF 94-0195 

ground water 
OF 92-0171 
Detroit River OP-1341 
Michigan Basin WRI 92-4142; OP-2033 
Niagara Falls OP-2065 
Saint Clair River OP-1341 

hydrogeology 
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Mississippi River basin OF 94-0101; OP-
1440; OP-1571 

Missouri River basin WRI 94-4098; OP-
1 068; OP-1440 

Sweetgrass Arch WRI 93-4026 
hydrology 

Mississippi River basin C 1120-E 
Missouri River basin C 1120-E 
Sonoran Desert WRI 92-4065 

InvertebrataOP-649; OP-1755 
Jurassic 

OP-997 
Sonoran Desert C 1103-B 

lead-zinc deposits OP-2006 
mantle OP-2055 
maps, Okanogan Range GQ-1726 
metal ores, Western Overthrust Belt OP-1333 
Mississippian, Appalachian Basin OP-1331 
natural gas 

P 1570; OP-1150 
Appalachian Basin OF 94-0211 

non-metal deposits, Appalachian Basin OP-
1315 

paleobotany, Appalachian Basin OP-1 051 
paleomagnetism OP-311 
Pennsylvanian, Appalachian Basin OP-1758 
petroleum 

Keweenawan Rift OF 94-0024; OP-1721 
Michigan Basin OF 94-0211 

petrology 
OP-1914 

Coast plutonic complex B 2074 
Okanogan Range OP-1312 
Rio Grande Rift OP-1981 

plate tectonics 
OP-1062; OP-2018 

Belt Basin OP-2068 
Keweenawan RiftOP-123 
Purcell Mountains OP-2068 

Pliocene OF 94-0023 
pollution, Mississippi River basin C 1120-C 
Quaternary 

OP-675 
Glacier National Park OF 93-0510 
Michigan Basin OP-150 
Saint Lawrence Lowlands OP-141 

salt tectonics OP-183 
sedimentary petrology 

OP-1383 
Appalachian Basin OP-133; OP-1135; OP-

1618; OP-1619 
Michigan Basin OF 93-0103; OP-1135 
Williston Basin OP-1297; OP-1835 

sedimentation, Appalachian Basin OP-205; 
OP-1277 

seismology OP-1664 
stratigraphy 

OP-1443 
Appalachian Basin OP-215; OP-1252; OP-

1416 
Lake Superior region B 1904-R 
Methow Basin OP-580; OP-1402 
Rocky Mountains foreland OP-1724 

structural geology 
Avalon Terrane OP-2047 
Keweenawan Rift OP-1538 
Okanogan Range OP-1 082 
Purcell Mountains OP-1645 
Straight Creek Fault OP-878 
Yukon-Tanana Terrane OP-664; OP-1738 

tectonics 
Avalon Terrane OP-1413 
Keweenawan Rift OP-124 

tectonophysics 
OP-660 
Keweenawan Rift OP-518 
Rio Grande Rift OP-1938 

North American Atlantic see Baltimore Canyon 
Trough; Caribbean Sea; Georges Bank basin; 
Gulf of Mexico; Labrador Sea 

North American Cordillera see Canadian Cordil
lera 

North American Pacific see Escanaba Trough; 
Gorda Rise; Gulf of Alaska; Gulf of California 
Alaska 

plate tectonics OF 93-0542 
seismicity OP-761 

California 
folds OP-304 
guidebook OP-847 
neotectonics P 1550-F 
plate tectonics OP-398; OP-1089; OP-1649; 

OP-1655 
structural geology OP-1 01 
tectonophysics P 1550-F; OP-69; OP-608 

Canada, plate tectonics OP-1987 
Cuba, plate tectonics OP-1 083 
Mexico 

plate tectonics OP-398; OP-800 
tectonophysics OP-1542 

Nevada, faults OP-981 
Oregon, plate tectonics OP-398 
Pacific Coast, plate tectonics YR 
Puerto Rico, tectonophysics OP-1171 
Rocky Mountains, tectonophysics OP-1938 
United States, plate tectonics OP-1987 
Wyoming, plate tectonics OP-548 

North American strewn field 
stratigraphy OP-689 

North Amethyst Deposit 
metal ores OP-1298; OP-1299 

North Atlantic see Cape Verde Atlantic; European 
Atlantic; Madeira abyssal plain; North American 
Atlantic 

North Atlantic Ridge 
geophysical surveys DDS-0013 

North Carolina see also Blue Ridge Mountains; 
Carolina slate belt; Charlotte Belt; Chilhowee 
Group; Piedmont; Raleigh Belt. 
changes of level OF 93-0381 
earthquakes B 2089 
economic geology MF-2215-B 
environmental geology 

OF 93-0292-D 
Guilford County North Carolina OF 94-

0060 
geomorphology 

OF93-0381 
Brunswick County North Carolina OF 93-

0381 
C'.ape Fear Arch OF 93-0381 
Dare County North C.arolina OF 93-0381 
New Hanover County North Carolina 

OF 93-0381 
Onslow Bay OF 93-0381 
Onslow County North Carolina OF 93-0381 
Pender County North Carolina OF 93-0381 

geophysical surveys 
OP-1213 

Cape Hatteras DDS-0013 
Granville County North Carolina OF 94-

0219 
Person County North Carolina OF 94-0219 
Vance County North Carolina OF 94-0219 
Warren County North Carolina OF 94-0219 

gold ores MF-2215-C 
ground water 

P 1404-K; W2414; OP-1211; OP-1761 
Bladen County North Carolina WRI 94-

4016 
Onslow County North Carolina WRI 93-

4049 
Robeson County North Carolina WRI 94-

4016 
hydrogeology 

Charlotte North Carolina OF 93-0437 
Onslow Bay WRI 93-4051 
Onslow County North Carolina WRI 93-

4051 
Pamlico County North Carolina WRI 93-

4051 
hydrology 

Beaufort County North Carolina OF 93-
0078; OF 94-0027 

Bertie County North Carolina W 2408-A 
Carteret County North Carolina OF 94-0027 
Craven County North Carolina OF 94-0027 
Hyde County North Carolina OF 93~0078 
Martin County North Carolina W 2408-A 
Pamlico County North Carolina OF 94-0027 
Pamlico River OF 94-0027 

metal ores MF-2198-A; MF-2198-E 
mineral resources MF-2198-C 
natural gas P 1570 
non-metal deposits MF-2198-B 
nonmetal deposits MF-2215-D 
ocean floors OF 94-0409; OP-1873 
oceanography, Cape Hatteras OP-686; OP-

1797 
pegmatite MF-2198-D 
petroleum OF 93-0596-H; OP-489 
pollution 

YR; OF 93-0292-D 
Craven County North Carolina OF 94-0050 
Onslow County N9rth Carolina OF 94-0050 

Quaternary B 2069 
sedimentary petrology OP-1834 
tectonophysics, Cape Hatteras OP-385 
tungsten ores OP-1184 

North Central (United States) see Midwest 
North Dakota see also Hell Creek Formation; 

James River; Ludlow Member; RedRivervalley. 
energy sources, Ward County North Dakota 

OP-706 
geologic hazards 

Cass County North Dakota WRI 93-4155 
Richland County North Dakota WRI 93-

4155 
hydrogeology OP-458 
hydrology C 1120-B 
Invertebrata OP-1633 
mapsl-2298 
petroleum OF 93-0596-D 
pollution W 2413 
soils, Dickey County North Dakota W 2389 
stratigraphy OP-200; OP-1319 

North Horn Formation 
stratigraphy B 1787 -II 

North Island 
geomorphology OF 93-0381 
petrology B 2047 

North Kona see Kona 
North Pacific see Hess Rise; Loihi Seamount 
North Palm Springs earthquake 1986 

OP-1942 
California OP-784 



North Park Basin 
sedimentary petrology OP-1297; OP-1835 

North Polar Sea see Arctic Ocean 
North Rhine-Westphalia Gennany see Ruhr 
North Sea 

OP-162 
geomorphology OF 93-0381 
Invertebrata OP-536 
shore features OF 93-0381 

North Slope see also Ivishak Fonnation. 
energy sources OP-731; OP-1173 
engineering geology OP-149 
geochronology OF 93-0545 
geophysical surveys OF 93-0265 
Invertebrata OP-1 03 
natural gas P 1570 
Ostracoda OP-1 095 
sedimentary petrology OP-1383; OP-1825 
stratigraphy B 2068; OP-732 

North-Central (United States) see Midwest 
Northern Alaska see Brooks Range; Prudhoe Bay; 

Prudhoe Bay Field 
Northern Arkansas mining district 

metal ores OP-683 
Northern Cheyenne Indian Reservation 

hydrology WRI 93-4215; WRI 93-4216 
Northern Hemisphere 

ecology B 2040 
Pliocene OF 94-0023 

Northern Peninsula, Michigan see Michigan 
Upper Peninsula 

Northern Territory Australia 
earthquakes, Tennant Creek Australia OP-1621 
metal ores OP-1921 

Northfield Formation 
geochronology OP-1 001 

Northridge earthquake 1994 
earthquakes OF 94-0141; OF 94-0143; OF 94-

0197; OF 94-0214-A; OF 94-0214-B; 
OF 94-0234; OP-425; OP-718 

geologic hazards OF 94-0179-I; OF 94-0442 
seismic sources OP-362 
seismology OF 94-0278; OP-854 

Northwest Atlantic see Blake Plateau 
Northwest Pacific see Nankai Trough 
Northwest Territories 

Invertebrata 
OP-1035 
Ellesmere Island OP-1633 

Quaternary, Arctic Archipelago OP-141 
seismology OF 94-0139 

Northwind Ridge 
oceanography OF 93-0389 
Quaternary B 2080; OP-1948 

Norwegian Sea 
Pliocene OF 94-0023 

Notch Peak Formation 
stratigraphy OF 93-0598 

Notoungulata 
Argentina, stratigraphy OP-1 078 

Nova Lima Group 
gold ores C 1103-A 

Nova Scotia see also Stellarton Group; Windsor 
Group. 
changes oflevel OF 93-0381 
geomorphology, Chedabucto Bay OF 93-0381 
Mesozoic, Minas Basin OF 93-0680 
ocean floors OP-143 
petrology OP-84 

NPC 
energy sources P 1570 

NRM see natural remanent magnetization 
NRP 

hydrogeology YR 
NSMP 

earthquakes OF 94-0141 
NTN 

hydrology WRI 92-4101 
pollution YR 

nuclear explosions 
OP-1583 
ChinaOP-546 
Nevada 

OP-126; OP-1381 
ground water OP-336 

Russian Federation, tectonophysics OP-68 
nuclear facilities 

Colorado, geomorphology OF 94-0162 
South C.arolina OF 94-0181 
Sweden OF 94-0001 

nuclear magnetic resonance 
geochemistry W 2373 

nuclear waste see radioactive waste 
Nuevo Leon Mexico 

economic geology C 1098 
mineral resources C 11 03-A 

NURE 
Alaska 

geochemistry C 1103-A 
metal ores B 2068 

Arizona, metal ores C 1103-A 
California, mineral resources C 1103-A 
geochemistry DDS-0018-A 
Georgia, hydrogeology OP-1167 
Nevada, metal ores C 1103-A 

Nutzotin Terrane 
metal ores B 2082 

NWIS 
OF94-0052 
ground water OF 94-0086 
hydrogeology OF 94-0052; OF 94-0086 
hydrology YR; WRI 93-4018; OF 94-0052 

NWUI 
hydrogeology YR 

Nyos see Lake Nyos 

Osee oxygen 

0 

0-16/0-18 see 0-18/0-16 
0-18 

Atlantic Coastal Plain, ground water OF 93-
0484 

Quaternary OP-481 
0-18/0-16 see also geologic thennometry. 

Alaska 
geochemistry OP-1707 
gold ores OP-291 
Quaternary B 2080; OP-1134 
stratigraphy OP-732 

Arizona 
faults OP-65 
ground water OP-354 

Atlantic Coastal Plain, Quaternary OP-685 
Australia, geochemistry OP-423 
California 

faults OP-65 
geochemistry OF 93-0683 
hydrogeology WRI 93-4043; OP-573 
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magmas OP-1284 
Mesozoic OF 94-0267 
Quaternary OP-675 
structural geology OP-454 

Canada, Quaternary OP-141 
Colorado, metal ores OP-1858 
Florida, ground waterOP-467 
Great Lakes 

geochemistry OP-277 
QuaternaryOP-150 

Greenland, Quaternary OP-675 
Guatemala, geothennal energy OP-395 
Hawaii, Quaternary OP-877 
Honduras, geothennal energy OP-906 
hydrogeology OP-556 
Idaho 

hydrogeology OF 94-0055 
metal ores OP-1259; OP-1294 

Japan Sea, Quaternary OP-1783 
metal ores OP-338 
Mexico, geothennal energy OP-906 
Michigan, sedimentary petrology OF 93-0103 
mineralogy OP-860 
Nebraska, ground water OP-1339 
Nevada 

faults OP-1485 
hydrogeology WRI 93-4043 
metal ores OP-1196 
Quaternary OF 93-0357 

New England, geochemistry OP-1003 
Oklahoma, hydrogeology OF 92-0642 
Oregon, geochemistry OP-1011 
Puerto Rico, ground waterOP-293 
Quaternary OP-668 
Russian Federation, Quaternary OP-667 
Saudi Arabia, metal ores OP-1508 
Spain, gold ores OP-1207 
stratigraphy OP-12 
United States, Quaternary OP-141 
Utah, hydrogeology OP-573 
Washington, magmas OP-355 
Wyoming 

hydrogeology OF 93-0384 
Quaternary OP-611 

Oahu see also Honolulu Hawaii; Koolau Range; 
Pearl Harbor. 
geologic hazards OP-723 
Quaternary OP-606; OP-877; OP-1711 

Oak City North Carolina 
hydrology W 2408-A 

Oak Spring Texas 
hydrogeology WRI 93-4112 

Oakland California 
engineering geology P 1551-A 
geologic hazards P 1553-C; OP-121 
hydrogeology OP-446 
soil mechanics P 1551-A 
structural geology OP-881; OP-882 

Obion River 
fluvial features OP-819 

ObisJPO Formation 
Cretaceous OP-1657 
paleomagnetism OP-650 

object-oriented models 
California, hydrology WRI 93-4018 
hydrology WRI 93-4018 

oblique maps 
Alaska, mineral resources MF-2271 

oblique-slip faults 
Nevada, waste disposal OP-1915 
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OBPLOT 
geophysical surveys DDS-0013 

obsidian 
Nevada, gold ores OP-1115 

Ocala Group 
ground waterOP-952 

Ocatillo Wells California 
Neogene OF 93-0562 

Occoquan Granite 
geochemistry OP-104 

ocean basins see also abyssal plains. 
Alaska, structural geology OP-1738 
Atlantic region OP-687 
Gulf of California OP-1712 
Mexico OP-1542 

ocean bottom seismographs 
Oregon, geophysical surveys OF 93-0317 

ocean circulation 
OP-1543 
AlabamaOF94-0017 
AlaskaOP-727 
Arctic Ocean OP-638 
C'.alifornia, pollution OP-2000 
Canary Islands OP-543 
geomorphology OF 93-0381 
Massachusetts OF 94-0052; OP-1912 
Sahara OP-543 

ocean crust see oceanic crust 
ocean currents 

California 
hydrogeology WRI 92-4064 
ocean waves OF 93-0381 

France, geomorphology OF 93-0381 
geomorphology OF 93-0381 
Japan, stratigraphy OP-386 
North Carolina 

ocean floors OF 94-0409 
oceanography OP-1797 

Pacific Ocean, sea water OF 94-0020 
United Kingdom, geomorphology OF 93-0381 

Ocean Drilling Program see also Leg 1 04; Leg 
105; Leg 108; Leg 118; Leg 119; Leg 120; Leg 
124; Leg 125; Leg 127: Leg 128; Leg 129; Leg 
130; Leg 131; Leg 132. 
continental margin OP-51 
geochemistry OP-1962 
geophysical sUIVeys OP-494 
marine geology OP-58 
metal ores OP-1309 
oceanography OP-53; OP-54; OP-56; OP-57 
plate tectonics OP-25; OP-52 
sediments OP-55 
stratigraphy OP-1 020 

ocean floors see also abyssal plains; black smok
ers; bottom features; continental margin; conti
nental rise; continental slope; Deep Sea Drilling 
Project; mid-ocean ridges; ocean basins; paleo
oceanography; sea-floor spreading; seamounts; 
submarine canyons; submarine fans; trenches. 
OP-1543 
Arctic Ocean OP-301 
Atlantic Ocean, geophysical surveys OP-658 
California 

OP-746 
ecology OP-1514 
plate tectonics OP-1346 

Florida, geomorphology OF 93-0381 
Georgia, geomorphology OF 93-0381 
Hawaii, waste disposal OP-1985 
Japan 

OP-746 

geophysical sUtveys OF 93-0542 
Massachusetts 

OP-686; OP-1998 
environmental geology OP-1116 

New JerseyOP-1792 
North Carolina OP-686 
Puerto Rico, pollution OP-1879 
Washington, neotectonics OP-1439 

ocean ridges see mid-ocean ridges 
ocean waves see also tsunamis. 

Alabama OF 94-0017 
California OF 93-0381 
England, geomorphology OF 93-0381 
geomorphology OF 93-0381 
Hawaii, Quaternary OP-590 
Netherlands, geomorphology OF 93-0381 
New South Wales Australia 

OF93-0381 
geomorphology OF 93-0381 

Queensland Australia OF 93-0381 
ocean-bottom seismometers see ocean bottom 

seismographs 
ocean-floor spreading see sea-floor spreading 
ocean-island basalts 

geochemistry OF 93-0393-A; OF 93-0393-B,C 
Russian Federation, metal ores OP-929 

Oceania see Kiribati; Melanesia; Micronesia; 
Polynesia 

oceanic crust 
OP-1062 
Alaska, geochemistry B 2068 
Atlantic C'.oastal Plain OP-385 
Atlantic Ocean 

OP-790 
intrusions OP-987 

California 
OP-608 

geophysical surveys OP-1091 
Canada OP-1987 
Cyprus, magmas OP-986 
Oregon OP-903 
Pacific Coast YR 
Pacific Ocean 

geochemistry OP-131 
ocean floors OP-360 
oceanography OP-1166 
stratigraphy OP-1840 

petroleum P 1570 
United States OP-1987 

oceanic trench see trenches 
oceanography see continental margin; contitiental 

shelf; continental slope; estuaries; marine geol
ogy; nodules; ocean basins; ocean circulation; 
ocean floors; ocean waves; reefs; sea ice; sea 
water; sedimentation; sediments 

Oceanside Quadrangle 
geophysical surveys OF 93-0247 

Ochlockonee River 
hydrology WRI 93-4033 

Ocmulgee River 
hydrology WRI 86-4176 

Oconee River basin 
hydrogeology OP-1167 

Ocotillo Conglomerate 
structural analysis OP-765 

octahedral iron ore see magnetite 
octahedrite see Henbwy Meteorite 
Odessa Texas 

crustOP-1925 
ODP see Ocean Drilling Program 

ODPSite642 
Pliocene OF 94-0023 

ODPSite645 
Pliocene OF 94-0023 

ODPSite646 
Pliocene OF 94-0023 

ODPSite658 
Pliocene OF 94-0023 

ODPSite739 
Oligocene OP-38 

ODPSite747 
Pliocene OF 94-0446 

ODPSite751 
Pliocene OF 94-0446 

ODPSite769 
Pliocene OF 93-0308 

ODPSite775 
marine geology OP-265 

ODPSite778 
marine geology OP-264; OP-272; OP-273 

ODPSite779 
marine geology OP-272; OP-273 

ODPSite780 
marine geology OP-266; OP-272; OP-273 

ODPSite781 
marine geology OP-267; OP-272; OP-273 

ODPSite782 
marine geology OP-272; OP-273; OP-274 

ODPSite783 
marine geology OP-268; OP-272; OP-273 

ODPSite784 
marine geology OP-269; OP-272; OP-273 

ODPSite785 
marine geology OP-261; OP-272; OP-273 

ODPSite786 
geophysical sUIVeys OP-537 
marine geology OP-270; OP-272; OP-273 

ODPSlte802 
geochemistry OP-131 

ODPSite803 
stratigraphy OP-828 

ODPSite807 
geochemistry OP-526 
stratigraphyOP-159; OP-828 

ODPSite808 
geochemistry OP-970 

ODPSite809 
marine geology OP-866 
oceanography OP-865; OP-868 

ODPSite810 
marine geology OP-867 
oceanography OP-865; OP-868 

ODPSlte856 
metal ores OP-1309 

ODPSite859 
oceanography OP-54 

ODPSite860 
sediments OP-55 

ODPSite861 
oceanography OP-56 

ODPSite862 
continental margin OP-51 

ODPSite863 
oceanography OP-57 

Office of Federal Disaster Assistance 
geologic hazards OF 93-0379 

Office of Mineral Resources 
environmental geology OP-1837 



Ogallala Aquifer 
ground water WRI 92-4047; WRI 94-4027 

Ogasawara Islands see Bonin Islands 
Ogden Dunes 

hydrogeology OP-1306 
Ogden Utah 

faults OP-1870 
soils OP-1908 

Ohio see also Appalachian Basin; Brassfield For
mation; Cincinnati Arch; Columbus Limestone; 
Delaware Limestone; DetroitRiverGroup; Dun
dee Limestone; Lake Erie; Lockport Formation; 
Michigan Basin; Salina Group. 
changes oflevel, Cleveland Ohio OP-1363 
ecology OF 94-0200 
engineering geology, Cincinnati Ohio B 2059-

C 
environmental geology 

OF 93-0292-E 
Lucas County Ohio OF 94-0200 

frost action 
Ashtabula County Ohio OF 94-0200 
Cuyahoga County Ohio OF 94-0200 
Erie County Ohio OF 94-0200 
Lake County Ohio OF 94-0200 
Lorain County Ohio OF 94-0200 
Lucas County Ohio OF 94-0200 
Ottawa County Ohio OF 94-0200 

geologic hazards, Cincinnati Ohio B 2059-D; 
OF 94-0179-Q 

geomorphology 
Ashtabula County Ohio OF 93-0539; 

OF94-0200 
Cuyahoga County Ohio OF 93-0539; 

OF94-0200 
Erie County Ohio OF 93-0539; OF 94-0200 
Lake County Ohio OF 93-0539; OF 94-0200 
Lorain County Ohio OF 93-0539; OF 94-

0200 
Lucas County Ohio OF 93-0539; OF 94-

0200 
Ottawa County Ohio OF 93-0539; OF 94-

0200 
Sandusky County Ohio OF 93-0539 

ground water 
WRI 93-4050; OF 93-0458; OF 93-0645; 

OF93-0646 
Sandusky County Ohio WRI 92-4135 
Stark County Ohio WRI 94-4136 
Summit County Ohio WRI 94-4136 
Union County Ohio WRI 92-4135 

hydrogeology 
OP-1292 
Coshocton County Ohio WRI 93-4094 
Holmes County Ohio WRI 93-4094 

hydrology 
WRI 93-4018; WRI 93-4080; OF 93-0135; 
OF94-0048 
Athens County Ohio OF 93-0372 
Columbus Ohio WRI 93-4018 
Meigs County Ohio OF 93-0372 
Scioto River basin WRI 93-4018 
Washington County Ohio OF 93-0372 

Pennsylvanian, Lawrence County Ohio OP-
1758 

petroleum OF 93-0596-H 
pollution YR; W 2413; WRI 93-4083; OP-70 
Quaternary 

OP-1956 
Ashtabula County Ohio OF 94-0200 
Cleveland Ohio OP-1314 
Cuyahoga County Ohio OF 94-0200 

Erie County Ohio OF 94-0200 
Lake County Ohio OF 94-0200 
Lorain County Ohio OF 94-0200 
Lucas County Ohio OF 94-0200 
Ottawa County Ohio OF 94-0200 

sedimentary petrology 
Lawrence County Ohio OP-1618; OP-1619 
Meigs County Ohio OP-1619 

soil mechanics, Cincinnati Ohio B 2059-B; 
B 2059-E 

stratigraphy OP-1549 
Ohio River 

hydrology OF 93-0372; OP-1348; OP-1647; 
OP-1995; OP-2012 

pollution OP-756 
Ohio River basin 

ground water WRI 92-4142 
OIB see ocean-island basalts 
oil and gas see petroleum 
on and gas fields see also natural gas; petroleum; 

stratigraphic traps. 
Alaska, geochemistry OP-1707 
Colorado OP-690 
Israel, diagenesis OP-624 
Kazakhstan, tectonophysics OP-1183 
Montana, environmental geology OP-1193 
United States, diagenesis OP-624 
Wyoming 

OP-240; OP-415; OP-416; OP-1422 
stratigraphy OP-629 

Oil Creek Field 
guidebook OP-847 

oil fields see oil and gas fields 
oil sands 

C'.alifornia OP-676 
Far East OP-792 
Great Britain OP-792 

oil seeps 
Alaska, stratigraphy OP-732 
Basin and Range Province, geochemistry OP-

1605 
California, natural gas OP-230 
Colorado, energy sources OP-704 
Gulf Coastal Plain, energy sources OP-731 
Melanesia, petroleum OP-306 
Polynesia, petroleum OP-306 
Wyoming, natural gas P 1570 

oil shale 
p 1570 
Colorado OF 94-0427; OP-1256 
Oregon. stratigraphy OF 93-0623 
Utah OF 94-0427; OP-97 

on spills 
Alaska, pollution OP-370 
Atlantic Ocean, pollution OP-615 
Minnesota, pollution YR; OF 93-0373; OF 93-

0496; OP-221 
New Jersey, hydrogeology WRI 91-4164 
pollution OP-1189 
South Carolina, pollution WRI 93-4176 

Oita Japan see Kuju 
Okanogan Range 

maps GQ-1726 
petrology OP-1312 
structural geology OP-1082 

Okefenokee Swamp 
geochemistry W 2373 
geomorphology W 2373 

Oklahoma see also Anadarko Basin; Arkansas 
River, Arkoma Basin; Hennessey Formation; 
High Plains Aquifer, Hunton Group; Jackfork 
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Group; Meers Fault; Morrison Formation; Mor
row Formation; Nemaha Ridge; Neosho River 
valley; Ogallala Aquifer; Ouachita Belt; 
Ouachita Mountains; Ozark Mountains; Simp
son Group; Springer Formation; Stanley Group; 
Wichita Group; Woodford Shale. 
earthquakes B 2089 
environmental geology OF 93-0292-F 
geochemistry OP-11 0 
ground water 

OP-1788 
Beaver County Oklahoma OF 94-0041 
Caddo County Oklahoma OF 94-0041 
Cimarron County Oklahoma OF 94-0041 
Cleveland County Oklahoma W 2357 -B 
Custer County Oklahoma OF 94-0041 
Ellis County Oklahoma OF 94-0041 
Hannon County Oklahoma OF 94-0041 
Jackson County Oklahoma OF 94-0041 
Lincoln County Oklahoma W 2357-B 
Logan County Oklahoma W 2357 -B 
Oklahoma County Oklahoma W 2357 -B 
Oklahoma Panhandle OF 94-0041 
Payne County Oklahoma W 2357-B 
Pottawatomie County Oklahoma W 2357 -B 
Roger Mills County Oklahoma OF 94-0041 
Texas County Oklahoma OF 94-0041 
Tillman County Oklahoma OF 94-0041 
Washita County Oklahoma OF 94-0041 

hydrogeology 
OF 93-0448; OF 94-0038; OF 94-0086 
Cleveland County Oklahoma OF 92-0642 
Lincoln County Oklahoma OF 92-0642 
Logan County Oklahoma OF 92-0642 
Oklahoma County Oklahoma OF 92-0642 
Payne County Oklahoma OF 92-0642 
Pottawatomie County Oklahoma OF 92-

0642 
maps I-1420(NI-14) 
petroleum OF 93-0596-G; OF 94-0024 
pollution OF 93-0292-F: OP-1874 
sedimentary petrology, Latimer County Okla-

homaOP-843 
stratigraphy, Marshall County Oklahoma OP-

648 
Oklahoma Panhandle 

ground water OF 94-0041 
Old Fields Quadrangle 

maps OF 93-0009 
Old Lead Belt 

metal ores OP-683 
Old Woman Mountains 

Archean OP-1531 
Cretaceous OP-449 

Olds Ferry Terrane 
stratigraphy OP-1 058 

Oligocene 
OP-912; OP-1470 
Andes C 1103-A 
Antarctic Ocean OP-38 
Appalachians OP-1791 
Argentina OP-1 078 
Arizona C 1103-A; OP-1610 
Brule Formation, uranium ores OF 93-0624 
California B 2053; OP-40; OP-1628 
Chadron Formation. uranium ores OF 93-0624 
Chile OP-598 
Colorado OP-1654; OP-1981 
Egypt OP-1 079 
Fish Canyon TuffOP-729 
Idaho OP-1480 
Massachusetts OP-686 
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Nevada OF 94-0193; OP-560; OP-561; OP-
1485; OP-1802 

New Jersey OP-1804 
New Mexico C 1103-A; OP-943; OP-1682; 

OP-1981 
North C.arolina OP-686 
Pacific Ocean OP-798 
Suwannee Limestone 

diagenesis OP-2024 
ground water OP-952 
sedimentary petrology OP-156 

Texas OP-343 
Utah OP-532; OP-561; OP-1802 
Washington OF 93-0686; GQ-1682 
White River Group 

ground water WRI 92-4047 
structural geology OP-506 

Olivina Mexico 
crystalline rocks OP-1123 

olivine 
Alaska 

geochemistry OP-740 
petrology OP-737 

olivine tholeiite 
Colorado OP-1981 
New Mexico OP-1981 

Olkusz Poland 
metal ores OP-1338 

Olmsted Dam 
hydrology OP-1348 

Olympia earthquake 1949 
earthquakes OF 93-0542 

Olympic Mountains 
plate tectonics OF 93-0542 
structural geology OP-533; OP-878 

Olympic Peninsula 
geologic hazards OF 94-0179-E 

Olympic-Wallowa Lineament 
structural geology OP -533 

Olympus Mons I-2327 
Omak Lake Quadrangle 

maps GQ-1726 
Omi (Lake) see Lake Biwa 
Omomyidae 

Vertebrata OP-364; OP-1081 
Onaping Formation 

petrology OP-84 
oncolites 

China, metal ores OP-1713 
Onslow Bay 

geomorphology OF 93-0381 
hydrogeology WRI 93-4051 

Ontario see also Kapuskasing Zone; Lake Erie; 
Lake Superior; Michipicoten Belt; Wawa Belt. 
maps 1-2358-A 
metal ores, Sudbury District Ontario OP-928 
mineralogy OP-1394 
petrology, Sudbury Irruptive OP-84 
pollution DDS-0025 
Quaternary 

1-1970-A 
Keewatin Ontario OP-141 

sulfides, Timmins Ontario OP-827 
Ontong Java Plateau 

geochemistryOP-131; OP-526 
magmas OP-525 
plate tectonics OP-1987 
stratigraphy OP-159; OP-828 

oolite 
C.alifornia, Quaternary OF 93-0683 

Florida, Pliocene OP-1141 
ooze 

North CarolinaOP-1797 
opal see opal-CT 
Opal dune field 

Quaternary OF 93-0687 
opai-CT 

geochemistry OP-249 
ophiolite 

Alaska 
geochemistry B 2068 
JurassicOP-1692 

Atlantic Ocean, intrusions OP-987 
C.alifornia 

metal ores OP-1273 
metamorphic rocks OP-1017 
paleomagnetism OP-919 
tectonophysics OP-608 

Chile, plate tectonics OP-25 
Idaho, stratigraphy OP-1 058 
Italy, structural geology OP-72 
Oregon 

metamorphic rocks OP-1017 
stratigraphy OP-1 058 

Pacific Ocean, continental margin OP-51 
Pakistan, structural geology OP-1630 
structural geology OP-1974 
Turkey, metal ores OP-1258 

ophiolite complexes 
Chile, plate tectonics OP-621 
Russian Federation OF 92-0020-H 

Ophiomorpha 
Egypt OP-1395 

optimal filters 
seismology OP-823 

Oquirrh Basin 
Permian OP-1492 
stratigraphy OP-1493 

Oquirrh Formation B 2088; OF 93-0680 
Orca Basin 

tectonophysics OP-89 
Orcopampa mining district 

metal ores C 1103-A; OP-208; OP-899; OP-
1328 

Ordovician 
OP-519 
AlaskaOP-750; OP-751; OP-1383; OP-1603 
Appalachians OP-883 
Blackriverian, Great Lakes region OF 94-0211 
Bolivia OP-1205 
CanadaOP-1383 
Canadian Series 

Canada OF 93-0598 
Idaho OF 93-0598 
Utah OF 93-0598 

Far East OP-1675 
Fillmore Formation OF 93-0598 
Georgia OP-1421 
Kentucky OP-1278 
Manitou Formation OF 92-0718 
Martinsburg Formation 

OP-2046 
pedogenesis OP-557 

Maryland OP-1973 
Nevada OF 94-0436; OP-1383; OP-1461; OP-

1527 
NewMexicoOP-1658 
Newfoundland OP-801; OP-935 
Pennsylvania OP-1973 
Prairie du Chien Group 

ground water W 2397 

pollution OP-1930 
Quebec OP-801 
Saint Peter Sandstone 

diagenesis OP-1293 
ground water W 2397 
pollution OP-1930 

Simpson Group, natural gas OF 94-0024 
Trentonian 

OF94-0211 
Appalachians OF 94-0211 
Great Lakes region OF 94-0211 

United States OP-801 
Vermont OP-1001 
Vinini Formation 

OP-1272 
gold ores OP-522 

Virginia B 2076; OP-1748 
ore exploration see mineral assessment 
ore guides 

Alps, metal ores OP-1921 
Arctic region, metal ores OP-1921 
metal ores C 1103-A 
Turkey, metal ores OP-1258 

ore of sedimentation see placers 
ore-forming fluids 

Alaska 
base metals B 2068 
metal ores OP-1787 

Andes, metal ores OP-1206 
Arizona. metal ores C 1103-A 
Arkansas, metal ores OP-237; OP-683 
California, metal ores OP-1528 
China, metal ores OP-1343 
Colorado, metal ores OP-1299; OP-1787 
illinois, diagenesis OP-1293 
Indiana, diagenesis OP-1293 
Indonesia, metal ores OP-1787 
metal ores OP-338; OP-842; OP-1030 
Missouri, metal ores OP-683; OP-1333 
Nevada 

gold ores C 1103-A; OP-1162 
metal ores OP-1196 

Pacific Ocean, metal ores OP-978 
Peru, metal ores OP-1787 
Saudi Arabia, tungsten ores OP-429 
Wyoming, metal ores OP-1333 
Yukon Territory, metal ores OP-1343 

Ore-Ida Graben 
gold ores OP-1288 

Oreana Idaho 
non-metal deposits OP-810 

Orebro Sweden see Stripa region 
Oregon see also Blue Mountains; Cascade Range; 

Coast Ranges; Columbia Plateau; Columbia 
River; Columbia River Basalt Group; Columbia 
River basin; Grande Ronde Basalt; Great Basin; 
Klamath Mountains; Saddle Mountains Basalt; 
Snake River; Snake River canyon; W anapum 
Basalt. 
areal geology 

OP-145 
Wallowa County Oregon P 1439 

continental margin 1-2091-A; I-2091-B 
earthquakes 

EV; OP-1768 
Clackamas County Oregon OF 93-0535 
Klamath Falls Oregon EV 
Marion County Oregon OF 93-0535 
Portland Oregon OF 93-0542 

ecology 
Klamath County Oregon WRI 93-4087 
Lake County Oregon WRI 93-4087 



environmental geology 
Clackamas County Oregon OF 94-0001 
Hood River County Oregon OF 94-0001 
Klamath County Oregon OF 93-0497 
Mount Hood OF 94-0001 

geochemistry, Mount Mazama OP-1011 
geologic hazards 

OF 94-0154; OP-1718 
Wallowa County Oregon OF 94-0213 

geomorphology 
Coos County Oregon OF 93-0381 
Hood River County Oregon YR 
Mount Hood YR 
Wallowa County Oregon P 1439 

geophysical surveys 
B 2047 
Lincoln County Oregon OF 93-0317 
Mount Hood OP-614 
Polk County Oregon OF 93-0317 

geothennal energy, Marion County Oregon OP-
27 

gold ores 
OP-767; OP-770; OP-1288; OP-1861 
Malheur County Oregon OP-32; OP-771; 

OP-917 
ground water 

OF 93-0493; OP-1431 
Clackamas County Oregon WRI 91-4018; 

WRI 93-4090 
Multnomah County Oregon WRI 93-4090; 

OF94-0134 
Washington County Oregon WRI 90-4196 

hydrogeology 
YR 

Clackamas County Oregon P 1044-L 
Deschutes County Oregon P 1044-L 
Jefferson County Oregon P 1044-L 
Lane County Oregon P 1 044-L 
Linn County Oregon P 1 044-L 
Marion County Oregon P 1044-L 
Wasco County Oregon P 1044-L 

hydrology 
OP-368 
Benton County Oregon WRI 93-4040 
Douglas County Oregon WRI 92-4191; 

OF94-0040 
Lane County Oregon WRI 93-4041 

lava, Mount Mazama OP-612 
maps 

Baker County Oregon GQ-17 44 
Harney County Oregon MF-2256; MF-2267 
Jackson County Oregon OF 93-0703 
Malheur County Oregon OP-228 
Tillamook County Oregon OF 94-0021 
Washington County Oregon OF 94-0021 
Yamhill County Oregon OF 94-0021 

Mesozoic, Wallowa Mountains P 1439 
metal ores 

Wallowa County Oregon P 1439 
Wallowa Mountains P 1439 

non-metal deposits 
Mount Hood OP-1016 
Newberry Volcano OP-1016 

oceanography OF 94-0134; OP-620 
Permian P 1439 
petroleum OF 93-0596-B; OF 93-0596-C 
petrology, Mount Mazama OP-1715 
plate tectonics 

OP-925; OP-2068 
Benton County Oregon OP-903 
Lincoln County Oregon OP-903 
Polk County Oregon OP-903 

Pleistocene OP-1717 
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Quatematy 
OF93-0542 

Clatsop County Oregon OF 94-0209 
Columbia County Oregon OF 94-0209 
Klamath County Oregon OF 94-0012; 

OF 94-0189 
Mount Mazama OP-619 
Newberry Volcano OP-391 

seismology 
B 2089; OF 94-0226-B; OF 94-0226-A 

Clackamas County Oregon OF 94-0163 
Marion County Oregon OF 94-0163 

stratigraphy 
Josephine County Oregon OP-661 
Tillamook County Oregon OF 93-0623 
Wallowa County Oregon P 1439 
Wallowa Mountains P 1439 

structural geology 
Steens Mountain OP-1340 
Wallowa Mountains OP-533 

tectonophysics 
OF 93-0706; OP-1780 

Willamette Valley OF 93-0542 
Vertebrata, Klamath County Oregon OP-1928 

Oregon Basin Fault 
defonnation OP-1562 

ores, polymetallic see polymetallic ores 
Organ Pipe Cactus National Monument 

hydrology WRI 92-4065 
organic carbon 

Alaska 
sedimentary petrology OP-1825 
stratigraphyOP-732 

Antarctica, Quaternary OP-187 
Black Sea, natural gas OP-472 
China, energy sources OP-317 
diagenesis OP-1992 
geochemistry OP-88; OP-910 
Minnesota, pollution WRI 93-4232 
New Jersey, hydrogeology WRI 91-4164 
Oklahoma, energy sources OP-345 
Peru 

geochemistry OP-1962 
oceanography OP-1 005 
sedimentary petrology OP-1 004 

pollution OP-1189 
sedimentary petrology OP-1399 
Tennessee, hydrogeology OF 90-0394 
Western Interior, stratigraphy OP-1219; OP-

1863 
organic compounds see also amber. 

geochemistry OF 93-0158 
Kansas, hydrogeology OF 93-0051 
Massachusetts, pollution OP-26 
Nebraska, hydrogeology OF 93-0051 

organic materials see also bitumens; carbon; cre
osote; ligands; volatile organic compowtds. 
acetate, pollution OP-924 
alkanes 

Alaska OP-370 
California OP-1451 

amino acids 
Colorado OP-563 
geochemistry OP-530 
Georgia W 2373 
Wales OP-356 

aromatic hydrocarbons 
geochemistry OF 94-0062 
pollution OP-512 

butane, energy sources C 1115 
California 

continental margin OP-172 

geochemistry OP-1221 
Quaternary OF 93-0683; OP-1220 

chlorophyll 
California OF 93-0423 
Massachusetts OF 93-0482 

Colorado 
environmental geology OP-891 
hydrogeology OF 94-0110 

East Pacific Ocean Islands, geochemistty OP-
349 

energy sources OP-703 
ethane, energy sources C 1115 
Florida, ground water WRI 92-4139; WRI 93-

4027 
fulvic acids 

Colorado OP-563 
geochemistty OP-530 
Georgia W 2373 
New Mexico OP-1989 

geochemistry OF 93-0650; OF 93-0692; 
OF 94-0037; OP-679 

Georgia, hydrogeology WRI 93-4044 
Great Lakes region, pollution OF 92-0467 
Gulf Coastal Plain, energy sources OP-731 
hopanes 

California OP-1594 
Canada OP-707 
China OP-448 
Italy OP-1548 
United States OP-707 

humates 
California OF 93-0683 
Georgia W 2373 

humic acids 
geochemistry OP-530 
Georgia W 2373 
Montana OP-1889 
New Mexico OP-1989 
Philippine Islands W 2410 
Wyoming OP-1889 

humus, Philippine Islands W 2410 
hydrocarbons 

California OP-666 
Colorado OP-704 
Connecticut OP-1345 
Georgia W 2373 
Massachusetts OP-26 
Mississippi WRI 93-4147 
New Jersey OP-1012 
New Mexico OP-908 
North DakotaOP-706 
OklahomaOP-231 
petroleum OP-705 
pollution YR; OP-161; OP-1568 
South Carolina WRI 93-4176 

hydrology OF 93-0421 
Idaho 

geochemistry B 2023-B 
hydrogeology OF 94-0076 
MioceneOP-1100 

isoprenoids 
AlaskaOP-370 
California OP-1451 
Canada OP-707 
United States OP-707 

Japan Sea, Quaternary OP-1783 
kerogen 

natural gas OP-912 
Oklahoma OP-345 
Oregon OF 93-0623 
UtahOP-97 

lignin 
Philippine Islands W 2410 
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Russian Federation OP-651; OP-1176 
lipids 

Italy OP-1548 
Philippine Islands W 2410 

Louisiana, grotmd water WRI 90-4119 
Mariana Islands, environmental geology OP-

1414 
Massachusetts, pollution OP-1391 
methane 

AlaskaOP-1173; OP-1566; OP-1707 
Basin and Range Province OP-1605 
Bering Sea P 1570 
Black Sea OP-472 
California OP-230 
C.anada P 1570; OP-1566 
Colorado WRI 94-4006; OP-1256 
energy sources P 1570; C 1115 
Florida OP-21 
geochemistry OF 93-0388 
Gulf of California OP-808 
hydrogeology W 2422 
MontanaOP-814 
natural gasP 1570; OP-733 
New Mexico WRI 94-4006 
pollution P 1570 
Saskatchewan OP-814 
Saudi Arabia OP-429 
United States P 1570 
Wyoming P 1570 

Micronesia, environmental geology OP-1414 
Missouri, metal ores OP-1333 
Montana, petroleum OF 94-0155 
New York, environmental geology OF 93-0720 
North Carolina, hydrogeology OF 93-0437 
Oregon 

energy sources OP-1579 
hydrology WRI 93-4041 
Quaternary OF 94-0189 

organic carbon 
AlaskaOP-732; OP-1825 
AntarcticaOP-187 
Black SeaOP-472 
tllinaOP-317 
diagenesis OP-1992 
geochemistry OP-88; OP-910 
Minnesota WRI 93-4232 
New Jersey WRI 91-4164 
Oklahoma OP-345 
Peru OP-1004; OP-1005; OP-1962 
pollution OP-1189 
sedimentary petrology OP-1399 
Tennessee OF 90-0394 
Western InteriorOP-1219; OP-1863 

Pacific Ocean 
continental margin OP-51 
oceanography OP-57 

paraffins 
C.anada OP-7f17 
United States OP-707 

Pennsylvania, geochemistry OP-841 
Pennsylvanian OP-1142 
phytane 

Cali:forniaOP-1594 
CanadaOP-707 
United States OP-707 

pollution OP-756; OP-2031 
polycyclic aromatic hydrocarbons 

Balkan Peninsula OP-1757 
California OP-1451 

Polynesia, geochemistry OP-349 
pristane 

California OP-1594 
Canada OP-707 

United States OP-707 
propane, energy sources C 1115 
sapropel 

CanadaOP-1940 
United States OP-1940 

sedimentary petrology OP-1400 
steranes 

Alaska OP-370 
CaliforniaOP-1451; OP-1594 
ChinaOP-448 
Great Britain OP-146 
Italy OP-1548 

terpanes 
Alaska OP-370 
C.ali:forniaOP-1451; OP-1594 
Canada OP-707 
United States OP-707 

toluene, metal ores OP-1111 
triterpanes, Alaska OP-370 
Virginia, hydrogeology OP-1937 
Washington, energy sources OP-1579 
Western Interior, stratigraphy OP-1252 
Wyoming 

energy sources P 1570; OP-31 
metal ores OP-1333 
stratigraphy OP-1398 

organic mound see bioherms 
organic residues see coal; gyttja; oil sands; oil 

shale; peat 
organo-metallics 

South Carolina, ground water OP-93 
Orinoco River 

hydrogeology OP-1660 
kaolin deposits B 2062 

Oriskany Sandstone 
natural gas OF 94-0211 

Orlando Florida 
ground water WRI 93-4061 

OrobicAips 
metasomatism OP-974 

orocUnes 
Alaska, base metals B 2068 

Orocopia Schist 
areal geology OP-1805 
structural geology B 2053; OP-1759 

orogenesis see orogeny 
orogenic belts see also foreland basins; oroclines. 

Utah, deformation OP-1246 
Wyoming, deformation OP-1246 

orogeny see also Acadian Phase; Alleghany Orog
eny; Alpine Orogeny; Appalachian Phase; Cor
dilleran Orogeny; Grenvillian Orogeny; 
Hercynian Orogeny; Laramide Orogeny; Neva
dan Orogeny; Taconic Orogeny. 
Alaska 

OP-664 
JurassicOP-1692 
metamorphic rocks OP-1983 
metamorphism OP-1 088 

ArizonaOP-1229 
Colorado, sedimentary petrology OP-1468 
Idaho OP-2030 
Nevada 

OP-1653 
petrology OP-1671 

Utah 
OP-2030 
sedimentary petrology OP-1468 
stratigraphy B 1787-ll 

Wyoming 
OP-1560 

plate tectonics OP-548 
orthogneiss 

Alaska, Devonian B 2068 
Georgia, structural geology OP-524 
MexicoOP-1123 
South Carolina, structural geology OP-524 

orthophotography 
Illinois OF 94-0134 

orthosilicates see nesosilicates; sorosilicates 
Oruanui 

petrology B 2047 
Os see osmium 
Os-187/0s-186 

China, geochemistry OP-365 
Ontario, metal ores OP-928 
petrology OP-1693 
Russian Federation, metal ores OP-928 
Yukon Territory, geochemistry OP-365 

Os/Re see Re/Os 
Osage River 

grotmd water P 1414-D 
Osagian 

Nevada OP-846 
UtahOP-846 

Osarizawa Deposit 
metal ores OP-812 

Osborne Wash Arizona 
Miocene B 2053 

Osborne Wash Formation 
Tertiary B 2053 

Osceola Granite 
tectonophysics OP-603 

Osculosida see Nassellina 
Osgood Mountains 

gold ores GP-1003-B; OP-522; OP-931 
metal ores OF 93-0560-D 
structural geology C 11 03-A 

osmium see also Re/Os. 
Os-187/0s-186 

China OP-365 
Ontario OP-928 
petrology OP-1693 
Russian Federation OP-928 
Yukon TerritoryOP-365 

Osteichthyes see Actinopterygii 
Ostracoda 

OP-835 . 
Alaska OP-1 095 
Colorado, geochemistry OP-1762 
Cytheracea 

Coral Sea OP-18 
TasmanSeaOP-18 

Trachyleberididae, Alaska P 1531 
ostracods 

Alaska 
Invertebrata OP-1 03 
Quaternary B 2068 
stratigraphy OP-1 096 

Arctic Ocean 
Pliocene OP-1199 
Quaternary OP-163 

California, Quaternary OF 93-0620; OF 93-
0683 

Great Lakes, Quaternary OP-150 
Japan, stratigraphy OP-386 
Nevada 

Jurassic OP-1488 
Quaternary OF 93-0620; OP-91 

Pakistan, stratigraphy OP-1097 
Russian Federation, Pliocene OF 94-0023 



Ukraine 
Pliocene OF 94-0023 
stratigraphy OF 94-0023 

Virginia, paleomagnetism OP-1200 
Otselic River 

engineering geology OP-112 
Ottauquechee Formation 

Cambrian OP-2014 
structural geology OP-2013 

Ouachita Belt 
energy sources OP-1453 
natural gas P 1570 
plate tectonics OP-548 

Ouachita Mountains 
geochemistry OP-231 
geologic hazards OF 94-0179-T 

Ouachita Orogeny 
Arkansas 

economic geology C 11 03-A 
metal ores OP-683 

Missouri, metal ores OP-683 
Texas, economic geology C 1103-A 

Ouray Quadrangle 
stratigraphy OF 93-0712 

outgassing see degassing 
outwash 

California, structural geology OP-604 
Indiana, ground water OP-1287 
Minnesota 

ground water OP-2044 
pollution OF 93-0496; OP-2015 

New Jersey, ground water OP-1955 
Washington GQ-1680; GQ-1682 

outwash plains 
Massachusetts OP-911 

overthrust faults 
Appalachians, natural gas OF 94-0211 

overturned folds 
California, Mesozoic OP-332 

overwash plain see outwash plains 
Oviedo Spain see Asturias Spain 
Owens Lake 

geochemistry OF 93-0683 
Quaternary OF 93-0683; OP-1927 
sedimentary petrology OF 93-0683 
sediments OF 93-0683 

Owens Valley 
Quaternary OF 93-0558; OP-1927 

Owens Valley fault zone 
structural geology OP-1 036 

Owl Creek basin 
hydrogeology OF 94-0093 

Owl Creek Mountains 
deformation OP-1771 
sedimentary petrology OP-1835 

Owl Rock Member 
stratigraphy OP-1249 

Owlshead Mountains 
Neogene B 2053 

Oxford Clay 
ichnofossils OP-682 
Alabama OP-461 

oxides see also cassiterite; ferrihydrite; goethite; 
ilmenite; iron oxides; limonite; magnesioferrite; 
magnetite; rutile; spinel. 
Arizona, manganese ores OP-1552 
Brazil OP-245 
geophysics OF 94-0223 
Gulf Coastal Plain, energy sources OP-731 
Indonesia, geochemistry OP-430 

Nevada, manganese ores OP-1552 
Oklahoma, geochemistry OP-231 

oxygen 
Atlantic Coastal Plain, stratigraphy OP-1329 
California, Quaternary OP-1220 
China, metal ores OP-1343 
Colorado 

environmental geology OP-140 
soils OF 93-0584 

Cretaceous OP-1415 
East Pacific Ocean Islands, geochemistry OP-

349 
geochemistry OP-88; OP-1536 
geophysics OP-1465 
Georgia, geochemistry W 2373 
ground waterOP-444 
hydrogeology OP-400 
hydrology OP-2012 
Kentucky. hydrology OP-1279 
Massachusetts,sedimentarypetrologyOP-1615 
Minnesota, pollution WRI 93-4232 
Montana, stratigraphy OP-1572 
New Mexico, uranium ores OP-1989 
0-18 

Atlantic Coastal Plain OF 93-0484 
Quaternary OP-481 

0-18/0-16 
Alaska B 2080; OP-291; OP-732; OP-1134; 

OP-1707 
Arizona OP-65; OP-354 
Atlantic Coastal Plain OP-685 
Australia OP-423 
California WRI 93-4043; OF 93-0683; 

OF 94-0267; OP-65; OP-454; OP-573; 
OP-675; OP-1284 

CanadaOP-141 
ColoradoOP-1858 
Florida OP-467 
Great Lakes OP-150; OP-277 
Greenland OP-675 
GuatemalaOP-395 
Hawaii OP-877 
Honduras OP-906 
hydrogeology OP-556 
Idaho OF 94-0055; OP-1259; OP-1294 
Japan Sea OP-1783 
metal ores OP-338 
Mexico OP-906 
Michigan OF 93-0103 
mineralogy OP-860 
NebraskaOP-1339 
Nevada WRI 93-4043; OF 93-0357; OP-

1196; OP-1485 
New England OP-1003 
Oklahoma OF 92-0642 
Oregon OP-1011 
Puerto Rico OP-293 
Quaternary OP -668 
Russian Federation OP-667 
Saudi Arabia OP-1508 
Spain OP-1207 
stratigraphy OP-12 
United States OP-141 
Utah OP-573 
Washington OP-355 
Wyoming OF 93-0384; OP-611 

Ohio, hydrology OF 93-0372 
Oregon, hydrology WRI 92-4191; OF 94-0040 
Peru 

oceanography OP-1 005 
sedimentary petrology OP-1004 

pollution OP-1568 
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Polynesia, geochemistry OP-349 
Rhode Island, sedimentary petrology OP-1615 
Virginia, hydrogeology OP-1937 
Washington, hydrogeology OF 93-0486 
West Virginia, hydrology OF 93-0372 
Wyoming, energy sources OP-29 
Yukon Territory, metal ores OP-1343 

Oyarbide Fault 
metal ores OP-1457 

Ozan Formation 
stratigraphy OP -443 

Ozark Mountains 
ground waterP 1414-B; P 1414-D; OF93-0434 
metal ores OP-683 
petroleum OF 94-0024 

P see phosphorus 
P-waves 

p 

OF 93-0714; OF 94-0431; OP-328 
Alaska 

geophysical surveys OP-491 
tectonophysics OP-1275 

Armenia OP-595 
Atlantic Coastal Plain, tectonophysics OP-385 
Basin and Range Province, tectonophysics OP-

1218 
California 

OF 93-0542; OF 94-0278; OP-1; OP-373; 
OP-1235; OP-1238 
earthquakes OP-1694 
engineering geology P 1551-A; OF 94-

0222; OP-1876 
geologic hazards P 1551-A; OP-1434 
geothermal energy OP-428 
soil mechanics P 1551-A 
tectonophysics OP-69; OP-1045 

Colombia OP-6 
Colorado Plateau, tectonophysics OP-1218 
crust OP-1925 
energy sources OP-1070; OP-2045 
engineering geology OP-508 
Iceland 

OP-1669 
geothermal energy OP-428 
Quaternary OP-391 

Japan OP-1546 
Kenya 

geophysical surveys OP-394 
petrology OP-588 
structural geology OP-566 

Nevada 
OP-1381 
engineering geology OP-125 
magmas OP-397 
tectonophysics OP-1149 

Philippine Islands OP-1695 
Russian Federation, tectonophysics OP-68 
tectonophysics OP-223 
United States, Quaternary OP-391 

PACE 
geophysical surveys OF 94-0138 
mantle OP-67 
tectonics OP-552 

Pachuca Mexico 
mineralogy OP-1151 

Pacific Coast 
continental margin I -2091-A; 1-2091-B 
energy sources OP-1579 
geologic hazards OF 94-0154; OF 94-0179-E 
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geomorphology OF 93-0381 
natural gas P 1570 
oceanography OF 94-0134 
petrolewn OF 93-0596-B 
plate tectonics YR 
Pleistocene OP-605 
tectonophysics OF 93-0706 

Pacific Ocean see also Antarctic Ocean; DSDP 
Site 32; DSDP Site 463; DSDP Site 467; DSDP 
Site 469; DSDP Site 596; Hawaii; Leg 125; 
Mariana Islands; North American Pacific; ODP 
Site 769; ODP Site 778; ODP Site 780; ODP Site 
781; ODP Site 809; Pacific Plate; West Pacific. 
areal geology 

OP-145 
Circwn-Pacific region YR 

continentalmargini-2091-A; 1-2091-B; OP-51; 
OP-172 

crust, Aleutian Ridge OP-798 
earthquakes 

OF93-0542 
Gulf of Alaska OP-778 
Nankai Trough OF 93-0542 

energy sources OF 93-0382 
environmental geology P 1551-E 
geochemistry 

Loihi Seamount OP-1445 
Mariana Trough OP-131 
Nankai Trough OP-970 
Nauru Basin OP-131 
Ontong Java Plateau OP-131; OP-526 

geomorphology, South Polynesian Pacific 
OF 93-0381 

geophysical surveys 
OF 93-0317; OF 93-0542; OF 93-0564; 

OP-494 
Izu-Bonin Arc OP-537; OP-539 

guidebook, Monterey Canyon OP-964 
Invertebrata 

OP-536 
Banda Sea OP-18 
Gulf of Alaska P 1531 

magmas, Ontong Java Plateau OP-525 
maps, Circwn-Pacific region OF 94-0134 
marine geology 

OP-58 
Izu-Bonin Arc OP-261; OP-263; OP-268; 

OP-269; OP-270; OP-271; OP-272; OP-
273;0P-274 

Shatsky Rise OP-867 
metal ores 

OP-1086 
Blanco fracture zone OP-978 
Escanaba Trough OP-978; OP-1550 
GordaRiseOP-978; OP-1550 
Juan de Fuca Ridge OP-1309 
Mendocino fracture zone OP-978; OP-1350 

Miocene OP-1812 
Monterey Canyon OF 94-0134 
natural gas 

OP-230 
Middle America Trench OP-472 

ocean floors 
OP-340; OP-746 

Escanaba Trough OP-1850 
Gorda Rise OP-1850 
Hawaiian Ridge OP-1210 
Juan de Fuca Ridge OP-360; OP-1551 

ocean waves OF 93-0381 

oceanography 
OF 93-0520; OF 94-0134; MF-2237; MF-

2269; OP-53; OP-54; OP-56; OP-620; OP-
960; OP-1 005 
Cascadia Basin OP-1166 
Chile Ridge OP-57 
Hawaiian Ridge OP-591; OP-592 
Izu-Bonin Arc OP-262 
Mendocino fracture zone OP-188 
Monterey Canyon OP-305 
Shatsky Rise OP-865; OP-868 

petrolewn 
c 1096 
Escanaba Trough OP-821 
South Polynesian Pacific OP-306 

petrology 
OP-1214 
East Pacific Rise OP-763 
Galapagos Rift OP-738 
Izu-Bonin Arc OP-538 

plate tectonics 
OF 93-0542; OP-16; OP-634; OP-903; OP-
1677 
Aleutian Trench OF 93-0542; OP-925; OP-

1703 
Chile Ridge OP-25; OP-52; OP-621 
Gulf of Alaska OP-1089 
Juan de Fuca Plate YR; OP-1987 
Kula Plate OP-398 
Mendocino fracture zone B 1997; OP-555; 

OP-983; OP-1161 
Middle America Trench OP-925 
Nankai Trough OP-925 
Ontong Java Plateau OP-1987 
Peru-Chile Trench OP-52 

pollution OP-2000 
Quaternary 

OP-1220 
Juan de Fuca Plate OF 93-0542 

sea water OF 94-0020 
sedimentary petrology, Sunda ShelfOP-133 
sediments OP-55 
seismology 

Circwn-Pacific region OF 93-0542 
Cocos Plate OP-587 
Loihi Seamount B 2089 
Nazca Plate OP-569; OP-587 

stratigraphy 
OP-95; OP-1020 
Ontong Java Plateau OP-159; OP-828 
Shatsky Rise OP-1840 

structural geology 
OP-229 
Gulf of Alaska OP-1 090 

tectonophysics 
OP-708 
Aleutian Trench OP-1704 
Gorda Rise OF 93-0706 
H~ss Rise OP-709 
Juan de Fuca Plate OF 93-0706 
Kula Plate OP-608 

volcanism, Nauru Basin OP-501 
Pacific Plate 

Alaska 
plate tectonics OF 93-0542; OP-279 
seismicity OP-761 

California 
folds OP-304 
geophysical surveys OP-1091 
guidebook OP-847 
neotectonics P 1550-F 
platetectonicsOP-1089; OP-1649; OP-1655 

Pliocene OP-37 
structural geology OP-101; OP-1936 
tectonophysics P 1550-F; OP-69 

Japan, geophysical surveys OF 93-0542 
Pacific Ocean 

plate tectonics OP-1703 
tectonophysics OP-806; OP-1704 

plate tectonics OP-1 062 
Russian Federation 

plate tectonics OP-279 
tectonophysics OP-1454 

Pacific region see also Circwn-Pacific region. 
CenozoicOP-164 

Pacific to Arizona Crustal Experiment 
geophysical surveys OF 94-0138 
tectonics OP-552 
tectonophysics OP-1218 

packers 
ground water OF 93-0485 

packstone 
Idaho, stratigraphy B 2088 
Utah, stratigraphy B 2088 

pahoehoe 
Hawaii OP-363; OP-545 

Pahranagat Valley 
Quaternary OP-157 

Pahroc Range 
defonnation OP-1464 

Pahroc Spring Quadrangle 
maps GQ-1746; GQ-1752 

Pahrump Series OP-1122 
PahuteMesa 

maps OP-1680 
Pahute Mesa Quadrangle 

maps OP-1680 
Painesville Ohio 

geomorphology OF 94-0200 
Paintbrush Canyon Fault 

waste disposal OP-1915 
Paintbrush Tuff see also Topopah Spring Mem

ber. 
faults OF 94-0049 

Painted HDI Formation 
stratigraphyOP-1650; OP-1860 

Painted Rock Sandstone Member 
energy sources OP-1593 

Paiute Mesa see Pahute Mesa 
Pajarito Fault 

hydrogeology OP~ 1190 
Pajaro California 

soil mechanics OF 94-0279 
Pakistan 

coal, Sind Pakistan YR; OF 93~0589; OF 94--
0167; OP~l980 

energy sources, Sind Pakistan OF 93-0523 
Eocene, Baluchistan Pakistan MF-2263-A; 

MF-2263-B; MF-2263-C; MF-2263-D; MF~ 
2263-E 

sedimentation, Baluchistan Pakistan OF 93-
0680 

stratigraphy, Sind Pakistan OP-1097 
structural geology, Baluchistan Pakistan OP-

1630 
paleo-oceanography see also ocean basins. 

Alaska 
OP-536 

Quaternary B 2055; B 2080 
Antarctic Ocean OF 94-0446 
Arctic Ocean 

OP-1199 



Quaternary OP-163 
Atlantic Ocean OF 94-0023 
California 

OP-37; OP-1756 
geochemistry OP-1221 
pollution OP-2000 
Quaternary OP-675 

Denmark OP-299 
Florida, Quaternary OP-1600 
Greenland 

OP-299 
Quaternary OP-675 

Hawaii, Quaternary OP-590 
Idaho, geochemistry B 2023-B 
Japan OP-386 
Maryland OP-299 
New Jersey OP-285 
Virginia OP-1200 
Western InteriorOP-1863 

paleoabnosphere 
OP-1415 
Atlantic Coastal Plain, Quaternary OP-685 
Mexico OP-1 085 
MontanaOP-1572 
Nevada, Quaternary OP-369 
Quaternary OF 94-0023 
Utah, Quaternary OP-369 

paleobiogeography see biogeography 
paleobotany see also angiosperms; bacteria; 

fungi; gymnospenns; palynomorphs. 
Nevada OF 94-0441-A; OF 94-0441-B; OF 94-

0441-C 
Paleocene see also Flagstaff Formation; Fort 

Union Fonnation; Laramide Orogeny; North 
Hom Fonnation; Wasatch Formation. 
OP-1330 
Alaska B 2068 
Atlantic Coastal Plain OP-284; OP-1329 
CaliforniaOP-2036; OP-2037 
Cuba OP-1083 
Danian 

AlaskaOP-1096 
CanadaOP-1633 
Denmark OP-299 
Greenland OP-299 
Maryland OP-299 
United States OP-1633 

Gulf Coastal Plain OP-255 
K-T boundary 

OP-12; OP-28; OP-1470 
Alaska OP-1 095 
Canada OP -84 
ColoradoOP-465; OP-1065; OP-1557 
Haiti OP-700; OP-1473; OP-1474; OP-

1557; OP-1808 
Mexico OF 93-0680; OP-83; OP-1085; OP-

1557 
Montana OP-1572 
North DakotaOP-1714 
Pacific Ocean OP-159; OP-1064; OP-1840 
Western Interior OF 93-0680 
Wyoming OP-628; OP-1723 

Lebo MemberOP-1572 
Ludlow MemberOP-1714 
MarylandOP-116; OP-117; OP-207; OP-283 
MontanaC-0143-A 
New Jersey OP-285; OP-1792 
Pakistan OF 93-0523; OP-1097 
Philippine Islands OP-1136 
Thanetian, Alaska OP-536 
Tongue River Member, sedimentary petrology 

OP-1889 

Tullock MemberOP-1572 
VirginiaOP-116; OP-117; OP-207; OP-283 
Wyoming C-0143-A; OP-880; OP-1320 

paleoclimatology see also C-13/C-12; glaciation; 
Milankovitch theory; 0-18/0-16. 
OF 94-0023; OP-431; OP-1142; OP-1143; OP-
1251; OP-1330; OP-1549; OP-1885; OP-2049 
Alaska 

B 2068: OF 94-0023 
Quaternary B 2055; B 2068 

Antarctic Ocean OF 94-0446 
Antarctica, Quaternary OP-50 
Arctic Ocean 

OF 94-0023; OP-1199 
Quaternary OP-1948 

Arkansas, Quaternary OP-1839 
Atlantic Coastal Plain, Quaternary B 2069 
Atlantic Ocean OF 94-0023 
Australasia OP-260 
Basin and Range Province 

82053 
Quaternary OP-1450 

Bering Sea, Quaternary OP-1948 
California 

OF 93-0678; OF 94-0023; OP-235; OP-
650; OP-1756 
hydrogeology WRI 94-4160 
Quaternary OF 93-0620; OF 93-0683; OP-

477; OP-1927 
CanadaOP-1319 
Colombia OF 94-0023 
C.olorado 

OP-1490 
geochronology OP-729 
Quaternary OP-523 

Colorado Plateau OP-1397 
Connecticut, Quaternary OP-863 
Ethiopia OF 94-0023 
Europe OP-260 
geochemistry OP-259; OP-418 
Great Basin, Quaternary OP-1450 
Great Lakes, Quaternary OP-1177 
Idaho OP-1100 
Indonesia OP-1144 
Massachusetts, Quaternary OP-863 
Mediterranean region OF 94-0023 
Mexico OF 94-0023; OP-1 085 
Minnesota, Quaternary OP-90 
Mississippi Valley, Quaternary OF 94-0208 
Montana OP~1572 
Morocco OF 93-0680 
Netherlands, sedimentation OP-1643 
Nevada 

hydrogeology WRI 94-4160 
Quaternary OF 93-0620; OF 93-0680; OP-

91; OP-369; OP-876; OP-1612 
New Jersey, Quaternary OP-1803 
Nova Scotia OF 93-0680 
Oregon, Quaternary OP-670 
Pacific region OP-164 
paleobotany OP-206 
Quaternary OF 94-0023; OP-984 
Rocky Mountains, sedimentary petrology OP-

1297 
Russian Federation 

OF 94-0023; OP-471 
Quaternary OP-651; OP-840; OP-1409 

Sandi Arabia 
OP-809 

Quaternary OP-1094; OP-1361 
sedimentary petrology OP-1400 
South Mrica OF 94-0023 
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Tennessee. Quaternary OP-1839 
Texas OP-809 
Ukraine OF 94-0023 
United Arab Emirates, Quaternary OP-1094; 

OP-1361 
United States OP-1319 
Utah, Quaternary OP-369 
Virginia OF 94-0023; OP-1200 
Wales, Quaternary OP-356 
Washington B 2085-B 
Western Interior OF 94-0023 
Wyoming OP-1442 
Yukon Territory OF 94-0023 

paleoearthqua.kes see paleoseismicity 
paleoecology see also biogeography; biologic 

evolution; changes oflevel; lakes. 
OF 94-0023; OP-333; OP-1362 
Alaska OF 94-0023 
Antarctic Ocean OF 94-0446; OP-38 
Arctic Ocean 

OF94-0023 
Quaternary OP-163 

Atlantic Ocean OF 94-0023 
California 

OF 93-0678; OF 94-0023; OP-1594 
Quaternary OF 93-0620 

CanadaOP-788 
Colombia OF 94-0023 
Colorado Plateau OP-1397 
Ethiopia OF 94-0023 
ldaboB 2088 
Kentucky, sedimentation OP-205 
Mediterranean region OF 94-0023 
Mexico OF 94-0023; OP-1085 
Nevada 

OP-1997 
Quaternary OF 93-0620; OP-157 

Oregon OP-1717 
Pakistan OP-1097 
Russian Federation OF 94-0023 
South Mrica OF 94-0023 
UkraineOF94-0023 
United States OP-788 
Utah B 2088; OP-1516 
Virginia OF 94-0023 
Washington B 2085-B; OP-1717 
West Virginia, sedimentation OP-205 
Western Interior OF 94-0023; OP-1863 
Yukon Territory OF 94-0023 

paleofloods 
OP-1884 
Arizona, Quaternary OP-643 
Colorado, engineering geology OP-2019 
Pennsylvania, Quaternary OF 94-0434 
UtabOP-136 
Wyoming OP-1398 

Paleogene see also Eocene; Oligocene; Pale
ocene. 
OP-944 
Alaska B 2074 
Arizona C 1103-A 
CaliforniaOP-1128; OP-1926 
Flagstaff Formation 8 1787-II 
Kenai Group, energy sources B 2068 
Mexico OP-1926 
Oceania OP-271 
Pacific Ocean OP-271 
Pakistan OP-1980 
Rocky Mountains OP-1297 
San Lorenzo Fonnation, guidebook OP-847 
Wasatch Fonnation 

OP-1490 
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energy sources OF 94-0427 
sedimentary petrology B 1917-Q; OP-1889 
structural geology OP-506 

Washington OP-580 
paleogeography see also basins; biogeography; 

geosynclines; transgression. 
OP-196; OP-200 
Alaska 

B 2068; OP-77 
energy sources B 2068 

ArizonaB 2053; C 1103-B; OP-900; OP-1249 
California 

B 2053; C 1103-B; OP-847; OP-900; OP-
1594 
neotectonics P 1550-F 
plate tectonics OP-398; OP-634 
sedimentary petrology OP-2036; OP-2037 
tectonics OP-858 

Canada OP-997 
Colorado, heavy mineral deposits B 2061-B 
Idaho P 1439 
Maine 

OP-1376 
structural analysis OP-92 

Mexico 
C 1103-B 

geochronology OP-312 
plate tectonics OP-398 

Michigan B 1904-R 
Montana, sedimentary petrology B 1917-Q; 

OP-1889 
Nevada 

Quaternary OF 93-0689; OP-369 
structural geology OP-130 
tectonics OP-858 

New Mexico, heavy mineral deposits B 2061-B 
Oregon 

P 1439; OP-1928 
plate tectonics OP-398 

Pacific region OP-164 
paleobotany OP-206; OP-218 
paleomagnetism OP-311 
Rocky Mountains, sedimentary petrology OP-

1835 
Russian Federation OF 94-0023 
Ukraine OF 94-0023 
Utah, Quaternary OP-369 
Wyoming, sedimentary petrology B 1917-Q; 

OP-239; OP-1889 
paleokarst 

Nevada, Quaternary OP-876 
paleolatitude 

Alaska OP-1 096 
Russian Federation, tectonophysics OP-280 

paleolimnology 
C.alifornia, Quaternary OF 93-0558; OF 93-

0683 
Japan, Quaternary OF 93-0542 
Minnesota, Quaternary OP-90 
Nevada, Quaternary OF 93-0680; OF 93-0689; 

OP-91; OP-369 
Oregon, Quaternary OP-619 
Russian Federation 

OP-384; OP-471 
Quaternary OP-151 
sedimentarypetrologyOP-174 

Utah, Quaternary OP-369 
paleomagnetism see also anhysteretic remanent 

magnetization; apparent polar wandering; 
Brunhes Epoch; magnetic anomalies; magnetic 
declination; magnetic field; magnetic inclina
tion; magnetic susceptibility; magnetostratigra-

phy; Matuyama Epoch; natural remanent magne
tization; paleolatitude; pole positions; sea-floor 
spreading. 
OP-1362 
Andes, oceanography OP-54 
Arizona OP-1732 
Basin and Range Province, structural geology 

OP-1463 
Brazil, mineral resources C 1103-A 
California 

OP-85; OP-211; OP-919 
sedimentary petrology OP-2036 

Far East OP-1675 
Great Basin, structural geology OP-1463 
Mariana Islands, marine geology OP-267 
Mexico, geochronology OP-312 
Micronesia, marine geology OP-267 
Nevada 

OP-1118 
defonnation OP-1462; OP-1464 

Oceania, marine geology OP-263 
Pacific Ocean 

continental margin OP-51 
marine geology OP-263; OP-866; OP-867 
oceanography OP-57; OP-865 

Pennsylvania, Quaternary OF 94-0434 
Rocky Mountains OP-1380 
structural geology OP-1976 
Texas, Oligocene OP-343 
Utah OP-1118 
Virginia OP-1200 
West Pacific Ocean Islands, marine geology 

OP-261; OP-268; OP-269; OP-270 
Yugoslavia, Quaternary OP-663 

paleontology see Arthropoda; Brachiopoda; bryo
phytes; ichnofossils; Insecta; Mollusca; Os
tracoda; Pisces; problematic fossils; wonns 

paleoplacers 
Colorado, heavy mineral deposits B 2061-B 
New Mexico, heavy mineral deposits B 2061-B 

paleoreUef 
Argentina OP-1 078 
California, fluvial features OP-1984 

paleosalinity 
Saudi Arabia, tungsten ores OP-429 
Spain, metal ores OP-1487 
Western InteriorOP-1006 

paleoseismicity 
Alaska 

earthquakes EV; OF 93..0542 
Quaternary OF 94-0218 

Australasia, geologic hazards OP-1198 
Australia, earthquakes EV 
California 

earthquakes OP-1412 
faults OP-1918 

Columbia Plateau, structural geology OP~533 
earthquakes OP-1881 
folds OP-1793 
lliinois, earthquakes OP-1752 
Indiana, earthquakes OP-1752 
Japan 

earthquakes OF 93-0542 
Quaternary OF 93-0542 

Mississippi Valley, seismology OP-805 
Missouri, earthquakes OP-1993 
Nevada 

faults OP-1622 
seismology OP-1101; OP-1775 

Oregon 
earthquakes EV; OP-1768 
Quaternary OF 93-0542; OF 94-0209 

Pacific Ocean, Quaternary OF 93-0542 
Washington 

earthquakes OP-1768 
Quaternary OF 93-0542; OF 94-0209 

Paleosols 
Alaska, Quaternary B 2068 
Arkansas, Quaternary OP-1839 
Bahamas, Quaternary OP-1764 
Carboniferous OP-1143 
Colorado, stratigraphy OP-1490 
Cretaceous OP-1415 
Mississippi Valley, Quaternary OF 94-0208 
Puerto Rico, Quaternary OP-1764 
Saudi Arabia, Quaternary OP-1361 
Tennessee, Quaternary OP-1839 
United Arab Emirates, Quaternary OP-1361 
Western Interior, stratigraphy OP;.1252 
Wyoming 

sedimentary petrology OP-412 
stratigraphyOP-464; OP-880; OP-1398 

paleotopography see paleorelief 
Paleozoic see also Cambrian; Carboniferous; 

Devonian; Ordovician; Pennian; Silurian. 
C 1103-A; OC-0141; OC--0142; OP-1277 
Alaska OF 93-0545; OP-509 
Antler Orogeny, NevadaOP-1457; OP-1527 
Arbuckle Group, natural gas OF 94-0024 
Arkansas OF 94-0024; OP-1232; OP-1423; 

OP-1453 
Arkansas Novaculite, metal ores OP-237 
Bakken Fonnation, energy sources OP-706; 

OP-707 
Berea Sandstone, energy sources OP-1739 
Bird Spring Fonnation OF 93-0680 
CaliforniaOP-1017 
Connecticut OP-2047 
Florida OP-603 
Great Plains P 1414-B 
Gulf of California OP-1712 
Hartland Fonnation OP-43 
Hunton Group, energy sources OF 94-0024· 
lliinois OP-326 
Indiana OF 93..()627 
Italy OF 94-0190 
Kansas OF 94-0024 
Kentucky OP-1423 
Knox Group, natural gas OF 94-0211 
Lisburne Grolip B 2068; OP-1561 
Maryland B 2076 
Missouri OP-326 
Montana OP-547 
Nevada C 1103-A; OP-257; OP-694; OP-972; 

OP-1099; OP-1250; OP-:1344 
New York OF 94-0211 
North Carolina OP-1449 
Ohio OF 93--0627 
Oklahoma OF 94-0024; OP-1453 
Oquirrh Fonnation B 2088; OF 93-0680 
Oregon OP-1017 
Ouachita Orogeny 

Arkansas C 11 03-A; OP-683 
Missouri OP-683 
Texas C 1103-A 

Pennsylvania OF 94-0434 
Petersburg Granite, structural geology OP-1356 
PilotShaleOP-1625; OP-1742 
Rangeley Fonnation OP-1376 
Rhode Island OP-2047 
Spain OP-1487 
Supai Fonnation, geomorphology OP-2021 
Taconic Orogeny 

Maine OP-1376 



Maryland OP-1242 
Newfoundland OP-801 
Quebec OP-801 
United States OP-801 
Vennont OP-1569; OP-1816 
Virginia OP-1242 

Utah OP-1150; OP-1344 
Virginia B 2006 
Waits River Fonnation 

OP-1001 
geochemistry OP-1923 

Weber Sandstone, diagenesis OP-624 
Western Interior P 1414-B 
Wood River Fonnation OF 93-0680; OP-1 000 
Woodford Shale, energy sources OP-345; OP-

492 
Wyoming OP-548 

Palisades Creek Archeologic Area 
geomorphology OF 93-0553 

palladium ores 
Alaska OP-509 

Palliser Formation OP-788 
Palliseria 

Invertebrata OP-750 
Palm Spring Formation 

stratigraphy OF 93-0678; OP-85; OP-235 
structural analysis OP-765 

Palm Springs California 
areal geology OP-1637 

Palm Springs Quadrangle 
areal geology OP-1637 
geophysical surveys OF 92-0702 

Palmdale California 
geophysical surveys B 2114 

Palo Alto California 
pollution OF 93-0500 

Palo Alto Quadrangle 
geophysical surveys OF 93-0688 
maps 1-2371 
Quaternary OF 94-0231 

Palos Verdes ffills 
guidebook OP-476 
Quaternary OP-693 

Palos Verdes Peninsula 
neotectonics OP-1953 

paludal sedimentation 
Oregon, Quaternary OF 94-0189 

palygorskite 
C.alifornia, oceanography OP-281 

palynomorphs see also pollen. 
OP-1549; OP-1724 
Appalachians OP-1416 
Arizona, sedimentary petrology OP-1 O(fJ 

Atlantic Coastal Plain OP-1329 
California, Quaternary OF 93-0683 
Colombia OF 94-0023 
Dinoflagellata OP-206; OP-218 
dinoflagellates 

Florida OP-2024 
Maryland OP-200 
Virginia OP-200 

Ethiopia OF 94-0023 
Mexico, Neogene OF 94-0023 
miospores 

Gulf Coastal Plain OP-255 
lllinois OP-955 
Kentucky OP-205 
Maryland OP-254 
Virginia OP-254 
West Virginia OP-205 

Nevada 
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Jurassic OP-1488 
Quaternary OP-91 

New Jersey, Quaternary OP-1803 
North DakotaOP-1714 
Quaternary OP-984 
Russian Federation 

Pliocene OF 94-0023 
Quaternary OP-1176 

Ukraine 
OF94-0023 

Pliocene OF 94-0023 
Utah, sedimentary petrology OP-10(JJ 
Virginia 

paleomagnetism OP-1200 
sedimentary petrology OP-677 

Wyoming OP-628; OP-629; OP-1723 
Pamlico River 

hydrology OF 94-0027 
Pamlico Sand 

Quaternary OP-565 
Pamunkey Group 

Paleocene OP-200 
Pan-African Orogeny 

Florida, tectonophysics OP-603 
Panama 

seismology OP-587 
Panama Canal Zone 

Neogene OF 94-0023 
Panamint VaHey 

Quaternary OF 93-0558 
Pangaea 

Colorado Plateau, stratigraphy OP-1397 
Idaho 

sedimentation OP-1 084 
stratigraphy OF 93-0680 

Kazakhstan, tectonophysics OP-1183 
Mexico, plate tectonics OP-800 
Morocco, Mesozoic OF 93-0680 
New Mexico, sedimentary petrology OP-1222 
Nova Scotia, Mesozoic OF 93-0680 
stratigraphy OP-1251 
Texas, sedimentary petrology OP-1222 
Utah 

sedimentation OP-1 084 
stratigraphy OF 93-0680 

Pannonian Basin 
energy sources OP-146 

Panoche Formation 
engineering geology OP-325 

Panola Mountain 
hydrology OP-673 

Pantelleria 
petrology OP-1608 

pantellerite 
Italy OP-1608 

Papago Indian Resenation 
ground water OF 94-0064 

paper chromatography see chromatography 
paper models 

California, earthquakes OF 94-0143; OF 94-
0214-A 

Papua New Guinea 
gold ores OP-767 

Paracytherideidae 
Invertebrata P 1531 

Paradise Range 
structural geology OP-1484 

Paradox Basin 
defonnation OP-2003 
diagenesis OP-1992 

faults OP-1467 
geochemistry OP-1428 
non-metal deposits OP-958 
salt tectonics OP-1486 
sedimentary petrology B 2000-F; OP-1468; 

OP-1827; OP-1991 
stratigraphy OF 93-0712; OP-1493 
structural analysis B 2000-C,D 
structural geology B 2000-C,D 

Paradox Member 
fluid inclusions OP-2040 
geochemistry OP-1428; OP-1828: OP-2041 
non-metal deposits OP-958 

Paradoxostomatidae 
Invertebrata OP-18 

paraffins 
Canada, energy sources OP-700 
United States, energy sources OP-700 

paragenesis 
Alabama, energy sources OP-461 
California, Cretaceous OP-449 
Colorado 

non-metal deposits OP-958 
petrology OP-1302 

lllinois, diagenesis OP-1293 
Indiana, diagenesis OP-1293 
Italy, structural geology OP-72 
Louisiana, diagenesis OP-1375 
metal ores OP-842 
Mississippi, diagenesis OP-1375 
Missouri, metal ores OP-1333 
Nevada, gold ores OP-1162 
New Mexico, metal ores C 1103-A; OP-1500 
Saudi Arabia 

metal ores OP-1508 
tungsten ores OP-429 

Utah, non-metal deposits OP-958 
Wyoming 

energy sources OP-1728 
metal ores OP-1333 

paragneiss 
Georgia, structural geology OP-524 
South Carolina, structural geology OP-524 

paragonite 
Alaska. metamorphic rocks OP-1983 

parallel processing 
YR; OF 94-0052 
Massachusetts, oceanography OF 94-0052 

parasites 
California, Invertebrata OP-900 
Newfoundland, Arthropoda OP-935 

Pareto distribution 
petroleum OF 91-0018 

Parker Canyon Caldera 
petrology C 11 03-A 

Parkfield California 
earthquakes OF93-0378; OP-1001 
seismology OP-1597 

Parkfield earthquakes 
California C 1116; OF 93-0542; OF 93-0622; 

OF94-0134 
Parma Aquifer 

ground waterOP-1341; OP-2033 
Paromomyidae 

VertebrataOP-1442; OP-1846 
Parson's Casket Hardware Superfund site 

environmental geology OF 93-0402 
pollution OF 93-0403; OF 93-0404 

particle tracks 
Massachusetts, ground water OF 93-0159 
New York, pollution OP-585 
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Oregon, ground water OF 94-0134 
Washington, ground water OF 94-0134 

partition coefficients OP-824; OP-1616; OP-
1762; OP-1828; OP-2051 

Pasayten Group OP-1402 
Pascagoula Formation 

ground water OF 93-0479; OF 94-0125 
Pascagoula River basin 

highways WRI 93-4131 
Pascola Arch 

tectonics OP-1944 
Passaic Basin Aquifer 

ground waterOP-1955 
Passaic Formation 

energy sources OP-1857 
Passaic River basin 

ground water WRI 92-4083 
PASSCAL see also IRIS network. 

Alaska, geophysical sutveys OP-1217 
California 

geophysical sutveys OF 94-0179-B 
seismology OF 94-0433 

passive margins 
Alaska, structural geology OP-1738 
Cuba, plate tectonics OP-1083 
energy sources OP-703 
Gulf of Mexico, sedimentation OP-1994 
Kazakhstan, tectonophysics OP-1183 
Oregon, Pleistocene OP-1717 
stratigraphy OP-850 
Washington, Pleistocene OP-1717 

Pastora Supergroup 
areal geology B 2062 

Patagonica Group 
stratigraphy OP-1 078 

Patapsco Aquifer 
ground water OF 93-0654; OF 93-0655 

patch reefs 
Florida, environmental geology OP-1901 

Patchogue New York 
pollution OP-585 

pathfinders 
Alaska, metal ores B 2068 

Patillas Puerto Rico 
ground waterOP-711 

patterned ground 
Pennsylvania, Quaternary OF 94-0434 

Patton Escarpment 
geophysical sUJVeys OF 93-0564 
oceanography OF 93-0520 

Patuxent Aquifer 
ground water OP-1145 

Paunsaugunt Fault 
ground water OP-339 

Pavillion Field 
energy sources OP-415; OP-436; OP-1491 
oil and gas fields OP-240; OP-416 

Pawcatuck River basin 
hydrogeology WRI 92-4119 

Pbseelead 
Pb-204/Pb-208 see Pb-208/Pb-204 
Pb-206 Pb-207 see Pb-207 /Pb-206 
Pb-206/Pb-204 

Andes, metal ores C 1103-A; OP-899 
Arizona, faults OP-65 
C.alifomia 

Cretaceous OP-449 
faults OP-65 
geochemistry OP-1678 
petrology OP-1121 

Chile, metal ores C 1103-A; OP-598 
China 

geochemistry OP-377 
geochronology OP-937 

Colorado 
metal ores OP-1298; OP-1299 
petrology OP-1981 
pollution C 1103-A 

France, metal ores OP-11 
metal ores OP-1328 
Nevada 

environmental geology OF 93-0690 
gold ores C 1103-A 

New England, geochemistry OP-1 003 
New Mexico, petrology OP-1981 
Newf01mdland, geochemistry OP-801 
Oregon 

geochemistry OP-1 011 
plate tectonics OP-2068 

Pacific Ocean 
geochemistry OP-131 
magmas OP-525 
metal ores OP-978 

Philippine Islands, magmas OP-1136 
Poland, metal ores OF 92-0393 
Quebec, geochemistry OP-801 
Russian Federation 

geochronology OP-1209 
tectonophysics OP-1454 

Spain, metal ores OP-11 
United States 

geochemistry OP-801 
metal ores C 1103-A 

Washington, plate tectonics OP-2068 
Pb-206/Pb-207 see Pb-207 /Pb-206 
Pb-207 /Pb-204 

Andes, metal ores C 11 03-A; OP-899 
Arizona, faults OP-65 
California 

faults OP-65 
geochemistryOP-1023; OP-1678 
magmas OP-1284 
petrology OP-1121 

Chile, metal ores OP-598 
China, geochronology OP-937 
Colorado, metal ores OP-1298; OP-1299 
France, metal ores OP-11 
Mexico, crystalline rocks OP-1123 
Nevada, gold ores C 1103-A 
Newfoundland, geochemistry OP-801 
Oregon 

geochemistry OP-1 011 
plate tectonics OP-2068 

Pacific Ocean, metal ores OP-978 
Philippine Islands, magmas OP-1136 
Poland, metal ores OF 92-0393 
Quebec, geochemistry OP-801 
Spain, metal ores OP-11 
United States, geochemistry OP-801 
Washington, plate tectonics OP-2068 

Pb-207/Pb-206 
California, Cretaceous OP-449 
Minnesota, tectonophysics OP-1674 
Washington, petrology OP-1312 

Pb-208/Pb-204 
Andes, metal ores C 1103-A; OP-899 
Appalachians, metal ores OP-1878 
California 

geochemistry OP-1 023 
petrology OP-1121 

Chile, metal ores C 11 03-A; OP-598 
Colorado 

metal ores OP-1298; OP-1299 
pollution C 1103-A 

France, metal ores OP-11 
Mexico, crystalline rocks OP-1123 
Nevada 

environmental geology OF 93-0690 
gold ores C 1103-A 
waste disposal OP-972 

Newfotmdland, geochemistry OP-801 
Oregon, geochemistry OP-1 011 
Pacific Ocean, metal ores OP-978 
Philippine Islands, magmas OP-1136 
Poland, metal ores OF 92-0393 
Quebec, geochemistry OP-801 
Russian Federation, geochronology OP-1209 
Spain, metal ores OP-11 
United States 

geochemistry OP-801 
metal ores C 1103-A 

Pb-208/Pb-206 
California 

Cretaceous OP-449 
geochemistry OP-1678 

Pb-210 
California, pollution OP-2000 
Colorado, environmental geology OF 93-0534 

Pb/Pb 
OP-1810 
Basin and Range Province, geochemistry OP-

2058 
Brazil, gold ores C 1103-A 
California 

Archean OP-1531 
magmas OP-1284 

Florida, tectonophysics OP-603 
Great Basin, geochemistry OP-2058 
Idaho, metal ores OP-1294 
Montana, plate tectonics OP-1357 
petrology OP-2053 
Russian Federation, tectonophysics OP-1454 

Pbffh 
China, geochronology OP-937 

PCBs 
California, geochemistry OP-1451 
Wisconsin, pollution OF 93-0132 

PCNFS OF 94-0052 
Peace River Formation 

diagenesis OP-2024 
Peach Springs Tuff 

B2053 
geochemistry B 2053 
petrology OP-1455 
sedimentary rocks B 2053 

Peak Mountain Quadrangle 
maps OF 94-0128 

Pearl Harbor 
ground water OP-2008 
waste disposal OP-1985 

Pearl River Aquifer 
ground water P 1410-D 

peat 
Alaska, Quaternary OF 94-0218 
Atlantic Coastal Plain OP-1834 
California, Quaternary OF 93-0620 
Canada OP-1940 
Chile, Quaternary OP-41 
Colorado, Quaternary OP-1833 
Europe OP-520 
Florida 

geomotphology W 2373 
Quaternary OP-742; OP-1832 



Georgia, geomorphology W 2373 , 
Indonesia 

OP-133; OP-300; OP-872; OP-1720 
Cenozoic OP-1144 
geochemistry OP-430; OP-626; OP-758 

MontanaOP-1889 
Netherlands OP-1643 
Nevada, Quaternary OF 93-0620 
Ohio 

environmental geology OF 94-0200 
geomorphology OF 94-0200 

Oregon 
geologic hazards OP-1718 
Quaternary OF 94-0189 

Pennsylvania, geochemistry OP-841 
United States OP-1940 
Utah OP-1378 
Virginia OP-677 
West VirginiaOP-300 
Wyoming OP-415; OP-743; OP-1889 

Pecan Gap Chalk 
stratigraphy B 2073 

Pecatonica River basin 
ecology WRI 93-4024 
hydrology WRI 93-4024 

Pechenga 
metal ores OP-928 

Peck Mountain Deposit 
metal ores P 1439 

Pedernal Arch 
petrology OP-990 

pedogenesis 
Arkansas, Quaternary OP-1839 
Atlantic Coastal Plain, Quaternary B 2069 
C.alifornia, Quaternary OF 93-0620 
Canada, stratigraphy OP-1319 
geochemistry OP-418 
illinois, Quaternary OP-1208 
Indiana, sedimentary petrology OP-382 
Kansas, Quaternary OP-1495 
Nebraska, Quaternary OP-1495 
Nevada 

environmental geology OF 93-0690 
Quaternary OF 93-0620 

New Mexico OP-19(J7 
Pennsylvania OF 94-0434 
Tennessee, Quaternary OP-1839 
United States, stratigraphy OP-1319 
Virginia OP-557 

Peedee Aquifer 
ground water WRI 93-4049 

Peedee Formation OP-290 
Peerless Formation 

Cambrian OF 92-(J718 
PEGASAS·VE 

geophysical surveys B 2047 
pegmatite 

Appalachians MF-2198-D; MF-2215-B 
Colorado 

OP-1302 
mineralogy OP-1749 

New Hampshire, ground water OP-1458 
Queensland Australia OP-1924 
Saudi Arabia OP-1508 
South Australia OP-1924 

Pele hypothesis 
stratigraphy OP-1572 

Pelecypoda see Bivalvia 
pelecypods see bivalves 
petite see shale 
pelitic schist see slates 
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Pelton Creek Fault 
tectonics OP-124 

Penasco New Mexico 
hydrogeology OP-1190 

Pend Oreille Valley 
Quaternary OP-1133 

penetration tests see cone penetration tests 
Peninsular Gneiss 

metamorphic rocks OP-1304 
Peninsular Ranges 

faults OP-1475 
geochemistry OP-1830 
geochronology OP-1537 
metamorphism OP-1705 
plate tectonics OP-398 
structural geology OP-1936 

Peninsular Ranges Batholith 
Cretaceous OP-1933 
Mesozoic OP-1809 
metamorphic rocks OP-895 
petrology OP-894; OP-1895 

Pennington Formation OP-215 
Pennsylvania see also Allegheny Group; Con

ococheague Formation; Delaware River: Dela
w~re River basin; Freeport Formation; Lake 
Ene; Martinsburg Formation· Stockton Forma
tion; ~usquehannaRiverbasi~; Valley and Ridge 
Provmce. 
areal geology P 1439 
energy sources, Bucks County Pennsylvania 

OP-1857 
environmental geology OF 93-0292-C· OP-

1891 ' 
geologic hazards OF 93-0292-C 
geophysical surveys B 1926 
ground water 

OF 93-0152; OP-16(J7 
Chester County Pennsylvania OP-11 09 
Cumberland County Pennsylvania WRI 94-

4059 
hydrogeology 

OP-962 
Chester County Pennsylvania WRI 93-4055 

hydrology 
OP-961 
Monroe County Pennsylvania WRI 93-4203 
Pike County Pennsylvania WRI 93-4203 

maps 
Berks County Pennsylvania GQ-17Z7 

. Lehigh County Pennsylvania GQ-17Z7 
mmeralogy, Chester County Pennsylvania OP-

829 
Ordovician OP-883 
Paleozoic 

Carbon County Pennsylvania OF 94-0434 
Columbia County Pennsylvania OF 94-0434 
Luzerne County Pennsylvania OF 94-0434 

pedogenesis OF 94-0434 
petroleum OF 93-0596-H 
pollution 

OF 93-0292-C; OP-1433 
Cumberland County Pennsylvania WRI 93-

4172; OP-1432 
Lancaster County Pennsylvania OP-315; 

OP-457; OP-500; OP-1432 
Quaternary 

OF 94-0434; I-1970-A 
Carbon County Pennsylvania OF 94-0434 
Lehigh County Pennsylvania OF 94-0434 
Luzerne County Pennsylvania OF 94-0434 
Schuylkill County Pennsylvania OF 94-

0434 

stratigraphy OP-1549 
weathering, Luzerne County Pennsylvania 

OF94-0434 
Penns.ylvanian ~ee also Alleghany Orogeny; 

Oqmrrh Formation; Wood River Formation. 
B 2(J73; OF 94-0024; OP-912; OP-1142 
Allegheny Group OP-2046 
Arkansas OP-1616 
Atoka Formation OP-1416 
Breathitt Formation 

B 2073; OP-1416 
sedimentary petrology OP-1940 

Colorado OP-1827; OP-1991 
Desmoinesian 

OP-1549 
Colorado OP-1428; OP-1467; OP-1468 
UtahOP-1428; OP-1467; OP-1468 

Far East OP-792 
Freeport Formation, geochemistry OP-841 
Great Britain OP-792 
Hermosa Formation 

OF 93-0712 
diagenesis OP-1992 

Idaho OP-1 058 
Indiana OP-1287 
IndonesiaOP-133 
Kanawha Formation 

paleobotany OP-1051 
sedimentary petrology OP-300 
sedimentation OP-205 

Kentucky MF-2275; OP-1278; OP-1758 
Kittanning Formation OP-1252 
Lee Formation OP-215 
Madera Formation, hydrogeology OP-1190 
Mattoon Formation OP-955 
Michigan OF93-0103; OP-1604 
Minturn Formation, sedimentation OP-1598 
Missourian 

OP-1399; OP-1400 
Colorado OP-1492 
Utah OP-1492 

Morrow Formation, energy sources OF 94-
0024; OP-1517 

Nevada OF 94-0436; OP-1239; OP-1457 
New River Formation OP-1331 
OhioOP-1618; OP-1758 
OklahomaOP-231 
Oregon OP-1 058 
Paradox Member 

fluid inclusions OP-2040 
geochemistry OP-1428; OP-1828; OP-2041 
non-metal deposits OP-958 

Pottsville Group, structural geology OP-1952 
Rocky Mountains OP-1493 
Spiro Sandstone, sedimentary petrology OP-

843 
Utah OP-1640; OP-1827; OP-1991 
Virgilian 

ColoradoOP-1492 
Utah OP-1492 

Virginia OP-677 
Westerly Granite 

crystalline rocks OP-1701 
geophysics OP-445; OP-589 
structural geology OP-1 057 

Wyoming OP-1640 
Penobscot Orogeny 

faults OP-1242 
Penokean Orogeny 

Michigan, structural geology B 1904-0· OP-
1538 ' 

Wisconsin 
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petrology B 1904-J 
structural geology OP-1538 

Penola Quadrangle 
stratigraphy OF 93-0581 

Pensacola Florida 
environmental geology OP-21 
pollution OP-288 

Pentastomida 
Arthropoda OP-935 

Peoria Loess 
Quaternary OF 94-0208; OP-1495; OP-1839 

Peratrovicb Formation 
Mississippian B 2031 

perchloroethylene see tetrachloroethylene 
Peri -Caspian Depression see Caspian Basin 
peridotites see also garnet lherzolite; harzburgite; 

lherzolite. 
Montana. chromite ores OP-505 

periglacial features see also ice wedges; pat-
terned ground; pingos. 
OP-431 
New Mexico, Quaternary OP-1906 
Pennsylvania, Quaternary OF 94-0434 

permafrost see also ice wedges; pingos; tundra. 
AlaskaOP-149 

permeability coefficient see hydraulic conductiv
ity 

Permian see also Alleghany Orogeny; Wood 
River Formation. 
P 1439; OP-912; OP-1251 
Alaska B 2068 
Appalachian Phase 

Georgia OP-618 
Newfoundland OP-535 
South Carolina OP-618 

Arizona I -2296 
C'.apitan Formation, sedimentary petrology OP-

1222 
C.astile Formation, sedimentary petrology OP-

1222 
ChinaOP-317; OP-975 
Coconino Sandstone, ground water OP-354 
Colorado OP-1492; OP-1598 
Delaware Mountain Group, sedimentary petrol

ogyOP-1222 
Esplanade Sandstone Member, geochemistry 

OP-947 
Glorieta Sandstone, ground water WRI 94-

4033 
Hennessey Formation, geochemistry OP-231 
Idaho P 1439 
Italy OP-974 
Kaibab Formation 

geochemistry OP-947 
geomorphology OP-2021 

Kansas WRI 93-4177 
Nevada OF 93-0680; OF 94~0436; OF 94-

0439; OP-1059; OP-1239; OP-1457 
Oregon P 1439; OP-1489 
Phosphoria Formation 

geochemistry B 2023-B 
phosphate deposits OP-1417 

Queen Formation, gold ores OP-2 
Rocky Mountains OP-1493 
Rotliegendes 

Israel OP-624 
United States OP-624 

Salado Formation, sedimentary petrology OP-
1222 

San Andres Formation, ground water WRI 94-
4033 

South Australia OP-1785 
Utah OP-1492; OP-1640 
Washington OP-251 
Werra Series, sedimentary petrology OP-1222 
Wichita Group, energy sources OF 94-0024 
Wolfcampian 

Colorado OP-1467; OP-1468 
Utah OP-1467; OP-1468 

Wyoming OP-1640 
Zechstein 

New Mexico OP-1222 
Texas OP-1222 

Permian Basin 
energy sources OP-792; OP-1255 

Perris Block 
metamorphism OP-1705 

Perry Mountain Formation OP-1376 
Persia see Iran 
Persian Gulf 

Quaternary OP-1361 
personnel management OF 93-0175; OF 94-

0052 
personnel systems OF 94-0052 
pertbite 

Newfoundland, geochemistry OP-801 
Quebec, geochemistry OP-801 
United States, geochemistry OP-801 

Peru see also El Nino. 
coal OF 93-0239 
copper ores, Ayacucho Peru OF 94-0182-A; 

OF 94-0182-B; OF 94-0182-C 
geochemistry OP-1962 
metal ores 

C 1103-A; OP-208; OP-217; OP-899; OP-
1206; OP-1787 
Arequipa Peru C 1103-A 

oceanography OP-1 005 
sedimentary petrology OP-1 004 
tungsten ores OP-1184 

Peru earthquake 1974 
seismology OP-328 

Peru-Chile Trench 
plate tectonics OP-52 

Pescadero Basin 
hydrogeology P 1551-E 

pesticides see also DDT; herbicides. 
Alaska, environmental geology OF 94-0044 
Arkansas, pollution OP-1404 
California, environmental geology OF 93-

0440; OF 93-0497 
environmental geology OP-755 
geochemistry OF 93-0650 
Georgia, hydrology WRI 93-4018 
hydrogeology YR 
Indiana, pollution OF 93-0133 
Missouri, pollution OF 93-0362 
New Jersey 

ground water OF 92-0631 
hydrology OF 93-0444 

North Carolina 
environmental geology OF 94~60 
pollution OF 94-0050 

Ohio, hydrogeology OP-1292 
Oregon, environmental geology OF 93-0497 
pollution OP-1226 
Texas, pollution OP-1025 
Washington, pollution OF 93-0492 
Wyoming, hydrogeology WRI 93-4021 

Peters Creek Schist 
geochemistry OP-1 04 

Petersburg Alaska 
petrology OP-1372 

Petersburg Granite 
structural geology OP-1356 

Petritled Forest Member OP-1249 

Petrified Forest National Park 
ichnofossils OP-1396 
sedimentary petrology OP-1007 

petrified moss see tufa 

PETRO.CALC.PLOT 
petrology OP-815 

petrofabrics 
Basin and Range Province. structural geology 

OP-120 
California, metamorphism OP-1705 
Great Basin, structural geology OP-120 
Missouri, structural geology OP-1231 
Ohio, Quaternary OP-1956 
stratigraphy OP-1251 
structural geology OF 93-0680 

petrogeometry see structural analysis 

petroleum see also bitumens; crude oil; kerogen; 
natural gas; naturally fractured reservoirs; oil 
seeps; petroleum accwnulation; petroleum as
sessment; petroleum engineering; stratigraphic 
traps; structural traps. 
YR; P 1570; OF 93-0582; OF 94-0206; OP-

705; OP-1469; OP-1586 
Alabama OP-461; OP-797 
Antarctic Ocean, environmental geology OP-47 
Atlantic Coastal Plain OF 94-0211 
California 

OF93-0382; OP-387; OP-1528 

sedimentation B 1995-D,E 

(arboniferous OP-1143 
China, geophysical surveys OP-448 
Far East OP-792 
geochemistry OP-1112 
Great Britain OP-792 
Gulf of California OP-821 
lllinois, diagenesis OP-1293 
Indiana, diagenesis OP-1293 
Kansas 

OP-1721 

hydrogeology WRI 93-4177 

Kuwait, structural geology OF 94-0210 
Louisiana. diagenesis OP-1375 
Mediterranean Sea OF 94-0166 
Midwest OF 94-0211 
Mississippi, diagenesis OP-1375 
Montana OF 94-0155 
Oregon, oceanography OP-620 
sedimentary petrology OP-1400 
stratigraphyOC-0141; OC-0142 
Western Interior, stratigraphy OP-1219 
Wyoming OF 94-0220; OP-359; OP,-637; OP-

1728 

petroleum accumulation see also· stratigraphic 
traps; structural traps. 
P 1570; OF91-0018; OP-1587 
Alaska, energy sources OP-1173 
California, natural gas OP-1628; OP-1629 
China, energy sources OP-317 
natural gas P 1570 
Nevada OP-889 
Oregon, energy sources OP-1579 
Rocky Mountains, energy sources OP-1491 
shaleOP-1321 
Washington, energy sources OP-1579 



petroleum assessment see also stratigraphic 
traps; structural traps. 
OF 93-0596-G; OF 93-0596-H; OF 94-0024; 

OF 94-0211; OP-222; OP-1587 
Alabama, natural gas OF 94-0211 
Alaska 

OF 93-0596-A 
natural gas OF 93-0331 

Antarctica OP-48 
Appalachians, natural gas OF 94-0211 
Arkansas 

OF94-0024 
natural gas OF 94-0024 

Atlantic Coastal Plain OF 94-0211 
Atlantic Ocean 

pollution OP-615 
stratigraphy OP-697 

Basin and Range Province OF 93-0596-C 
California 

B 1995-F,G 
energy sources B 1995-F,G 
natural gas OP-1628 
petrology OP-1575 

China, energy sources OF 94-0426 
Colorado, energy sources OP-704 
Colorado Plateau OF 93-0596-C 
energy sources P 1570; B 1926; OP-703; OP-

1074 
environmental geology OF 93-0680 
Florida 

geophysical surveys OP-1013 
oceanography OP-1900 

Great Lakes region OF 94-0211 
Great Plains OF 93-0596-D 
Gulf Coastal Plain OF 93-0596-F; OF 93-0705 
Gulf of Mexico 

p 1570 
environmental geology OP-1902 

Kansas 
OF94-0024 
natural gas OF 94-0024 

Kazakhstan 
OP-774 

tectonophysics OP-1183 
Louisiana, natural gas OF 93-0705 
Mississippi, natural gas OF 94-0211 
Missouri OF 94-0024 
Montana, natural gas OP-814 
natural gas P 1570; OP-570 
Nebraska OF 94-0024 
Nevada 

OF94-0157 
energy sources OF 94-0161 
geophysical surveys OP-1355 

New Mexico OF 93-0596-E 
North Carolina OP-489 
Oklahoma, natural gas OF 94-0024 
Oregon, energy sources OP-1579 
Pacific Coast OF 93-0596-B 
Pacific Ocean C I 096 
Pennsylvania, energy sources OP-1857 
Rocky Mountains OF 93-0596-D 
Saskatchewan, natural gas OP-814 
stratigraphy OP-850 
Texas 

OF 93-0596-E 
energy sources OF 93-0705 
natural gas OF 93-0705 

United Arab Emirates, ground water OP-963 
Washington, energy sources OP-1579 
Wyoming, energy sources OP-415 

petroleum engineering see also natural gas. 
OklahomaOP-1517 
Utah, hydrogeology WRI 92-4043 

petroleum maps 
Alaska, natural gas OF 93-0331 

petrolewn products see hydrocarbons 
petroleum provinces 

Atlantic Coastal Plain OF 94-0211 
Pacific Ocean C 1096 

petrolewn seepage see oil seeps 
petrologen see kerogen 
petrology see crystalline rocks; fluid inclusions; 

igneous rocks; inclusions; intrusions; lava; mag
mas; metamorphic rocks; metamorphism; meta
somatism; meteor craters; phase equilibria; 
volcanism; volcanology 

petromorphology see structural analysis 
petrostratigraphy see lithostratigraphy 
Petsamo see Pechenga 
PGE see platinum group 
Phanerozoic see also Paleozoic. 

DDS-0023; GN; OP-206; OP-218; OP-1947 
California 1-2305 
Kuwait OF 94-0210 
Montana B 2045 
Utah 1-2184-D 

phase equilibria see also carbon dioxide; igneous 
rocks; inclusions; magmas; metamorphism. 
OP-1533; OP-1888; OP-1898 
Alaska B 2047 
California OP-1 021 
Colorado, sedimentary petrology OP-18Zl 
geochemistry OP-1112 
geophysics OP-752 
Idaho, metal ores OP-1259 
Nevada, gold ores OP-1162 
Texas OP-554 
Utah, sedimentary petrology OP-18Zl 

phase transitions OP-44; OP-730; OP-1151; OP-
1152 

Phenacolemur 
Vertebrata OP-1846 

phengite 
Alaska, metamorphic rocks OP-1983 
Massachusetts, tectonics OP-1413 

Philippine Islands 
geochemistry 

OP-933 
Luzon OP-1325 
TaalOP-607 

geologic hazards 
YR 

Luzon B 2047 
geophysical sUIVeys B 2047 
magmas 

Luzon OP-1435; OP-1855 
Mayon OP-1136 

petrology, Luzon OP-1661; OP-1763; OP-
1887; OP-2048 

Quaternary OP-1324 
sedimentary petrology OP-1781 
seismology 

OP-1510 
Luzon OP-1695 

soils W2410 
volcanism, Luzon OP-1722 

Philippine Sea see DSDP Site 445 
Philippine Sea Plate 

Japan, earthquakes OF 93-0542 
Philippine Islands, magmas OP-1136 
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Philippines see Philippine Islands 
Phillip Smith Mountains Quadrangle 

stratigraphy B 2068 
Phillips Sandstone 

natural gas OP-814 
Phlegraean Fields 

Quaternary OP-1029 
Phobos Satellite OP-2062 
Phoenix Arizona 

ground water WRI 94-4063 
Pholadomyida 

Alaska OP-536 
phonoUtes 

Kenya OP-588 
New Mexico OP-1682 

phosphate deposits C 1103-A; OP-1417 
phosphate rocks 

California, stratigraphy OP-442 
geochemistry OP-679; OP-803 
Idaho, geochemistry B 2023-B 
phosphate deposits OP-1417 
Utah, Mississippian OP-817 

phosphates see also apatite; fluorapatite; mona
zite; vivianite. 
OP-684 
Atlantic Ocean, stratigraphy OP-1799 
Georgia, pollution OF 94-0099 
phosphate deposits OP-1417 
Texas, phase equilibria OP-554 
Wyoming, environmental geology OP-297 

phosphatization 
California, geochemistry B 1995-F,G 
Newfoundland, Arthropoda OP-935 

Phosphoria Formation 
geochemistry B 2023-B 
phosphate deposits OP-1417 

phosphorite see phosphate rocks 
phosphorus 

environmental geology OP-17 
geochemistry OF 93-0393-A; OF 93-0393-

B,C; OF 94-0037; OF 94-0042 
Minnesota, pollution WRI 93-4232 
non-metal deposits C 1103-A 
Oklahoma, ground water OF 94-0041 
Pennsylvania, pollution OP-500 
pollution YR 
sedimentary petrology OP-1399 
Wisconsin, hydrology WRI 91-4107; WRI 91-

4125 
phreatomagmatism 

Andes, metal ores OP-1206 
New Zealand, petrology B 2047 

phreatophytes 
Nevada, hydrogeology WRI 89-4118 

PHREEQE 
Atlantic Coastal Plain, ground water P 1410-D 
Gulf Coastal Plain, ground water P 1410-D 
Tennessee, pollution OP-1681 

PHRQPITZ 
geochemistry OP-1604 
non-metal deposits OP-958 

Pbu Lon Thailand 
metal ores OP-825 

phyiHtes 
Georgia, structural geology OP-524 
South Carolina, structural geology OP-524 
Vermont, Cambrian OP-2014 
Virginia, structural geology OP-225 

phyllonltes 
Vermont, structural geology OP-2013 
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phylogeny see also cladistics. 
Canada, Invertebrata OP-1 035 
paleobotany OP-944 
United States, Invertebrata OP-1 035 

physical weathering 
OP-99 
Vennont, engineering geology B 2(J75 

phytane 
California, stratigraphy OP-1594 
Canada, energy sources OP-7(JJ 
United States, energy sources OP-7(JJ 

phytogeography see biogeography 
Piangil Australia 

geochemistry OP-423 
Picacho State Park 

Tertiary B 2053 
Piceance Creek basin 

energy sources OF 94-0427; OP-1256 
faults OP-1467 
maps 1-2400 
stratigraphy OP-1490 
Vertebrata OP-364 

PICK-EM.BAS 
earthquakes OF 94-0170-A; OF 94-0170-B 

Pico da Neblina Quadrangle 
mineral resources C 1103-A 

Pi co Formation 
OP-1795; OP-1796 
Quaternary OF 93-0386 

picrite 
Russian Federation, geochemistry OP-1447 

Pictou Group 
sedimentary petrology OP-1940 

Pictured Cliffs Sandstone 
sedimentary petrology OP-1834 

Piedmont 
areal geology OP-1243; OP-1421 
environmental geology OF 94-0060 
faults OP-1242; OP-1448 
geochemistry OP-104 
geophysical surveys OP-1212 
ground water WRI 93-4146; WRI 93-4161; 

OP-144; OP-760; OP-874; OP-1667; OP-
1964 

hydrogeology WRI 93-4055; OP-1167 
hydrology WRI 86-4176; OP-673 
maps OF 93-0614 
natural gas OF 94-0211 
pollution OP-315; OP-457; OP-500 
stratigraphy B 2(J76 
structural geology OP-225; OP-524; OP-618; 

OP-1862; OP-1952 
tectonics OP-1296; OP-1449 

Piedra de Cocuy Quadrangle 
maps MF-2243 

Piemonte Italy 
structural geology OP-72 

piercing fold see diapirs 
Piermont Allochthon 

tectonics OP-1683 
Pierre Shale 

OP-1219 
maps GQ-1737; 1-2433-A 
structural geology OP-631 

Pigeon Point Formation 
guidebook OP-964 
paleomagnetism OP-211 

pigments see chlorophyll 
Pikes Peak Batholith 

ground water OP-1301 

petrology OP-1302 
piles 

Montana, engineering geology OP-361 
Pilot Butte 

energy sources OP-413 
oil and gas fields OP-416 
weathering OP-414 

Pilot Peak Pluton 
Jurassic OP-1852 

Pilot Range 
petrology OP-1671 
tectonics OP-576 

Pilot Shale OP-1625; OP-1742 
Pinaceae see Pinus 
Pinal Creek 

geochemistry OP-341 
hydrogeology WRI 93-4212 
pollution OP-1595 

pinchouts see stratigraphic wedges 
Pine Barrens 

ground water WRI 91-4081 
Pine Grove Tuft' 

geochemistry OF 94-0242 
molybdenum ores OP-513 

Pine Mountain Window 
geophysical surveys OP-1554 
structural geology OP-1952 

Pine River Project 
environmental geology WRI 92-4188 

Pinecrest Beds 
Pliocene OF 93-0563 

Pinedale Glaciation 
New Mexico OP-19(JJ 
Wyoming OP-316; OP-1909 

Piney Point Formation OP-117; OP-284 
plngos 

Connecticut, Quaternary OP-863 
Massachusetts, Quaternary OP-863 

Pinney Hollow Formation 
structural geology OP-1816; OP-2013 

pinquite see nontronite 
Pinson Mine 

gold ores C 1103-A; OF 94-0237 
metal ores OF 93-0560-D 

Pinto Mountain Fault 
earthquakes OP-374; OP-1729 
faults OP-1475 

Pinus 
Basin and Range Province, Quaternary OP-915 
Great Basin, Quaternary OP-915 

Pinus tlexflis 
QuaternaryOP-915 

Pioche Shale OP-1527 
Pioneer Mountains 

maps 1-2434 
stratigraphy 1-2478 

Pioneer Seamount OF 94-0134 
Pipe Spring National Monument 

ground waterOP-339 
pipes see breccia pipes 
Pir Ismail Ziarat coal field 

Eocene MF-2263-A 
Piscataquog River basin 

Quaternary OP-1691 
Pisces 

geomorphology OF 93-0381 
Teleostei, Oregon OP-1928 

Pismo Basin 
paleomagnetism OP-650; OP-1756 

Pismo Formation 
stratigraphy OP-442 

pitching folds see plunging folds 
Pitinga Deposit 

tin ores B 2062 
Pittsburg Fault 

structural geology OP-1644 
Pittsburg Landing 

areal geology P 1439 
stratigraphy p 1439 

Piute Mountains 
Archean OP-1531 
Miocene B 2053 
petrology OP-2053 
Tertiary B 2053 

placers see also diamonds; heavy mineral depos
its; tin ores. 
Alaska 

economic geology MF-0880-B 
gold ores OP-940; OP-1305 

Arizona, gold ores C 1103-B 
California, gold ores OP-1303 
China, gold ores OP-940 
metal ores B 2049-A 
Montana, metal ores OF 93-0680 
Venezuela, gold ores B 2062 
waterways WRI 93-4018 

plagioclase see also albite. 
Alaska, geochemistry OP-740 
Arizona, geochemistry B 2053 
California, geochemistry B 2053 
Pacific Ocean 

Miocene OP-1812 
stratigraphy OP-1064 

plagioclasite see anorthosite 
planar bedding structures see also bedding; 

cross-bedding; cross-stratification; cyclothems; 
laminations; sand bodies; varves. 
Massachusetts, ground water WRI 91-4112 

planetary interiors OP-1534 
planetesimals OP-1585 
planetology see icy satellites; Mars; Venus 
Plantae see bryophytes; pteridophytes; Sper-

matophyta; thallophytes 
plants see also algal flora; angiospenn flora; ferns; 

gymnospenn flora. 
Alabama, structural geology OP-1952 
Alaska, Pliocene OF 94-0023 
California, Quaternary OF 93-0683 
Colorado Plateau, stratigraphy OP-1397 
Florida, hydrology WRI 93-4033 
Georgia, structural geology OP-1952 
Kansas, Quaternary OP-1495 
Mariana Islands, environmental geology OP-

1414 
Micronesia, environmental geology OP-1414 
Minnesota, hydrology OF 93-0143 
Montana 

environmental geology OF 94-0120 
stratigraphy OP-1572 

Nebraska, Quaternary OP-1495 
Nevada, hydrogeology OP-632 
New Mexico, environmental geology WRI 93-

4065 
New Yorlc, environmental geology OF 93-(J720 
Phanerozoic GN 
Philippine Islands, soils W 2410 
Pliocene OF 94-0023 
Russian Federation, Pliocene OF 94-0023 
South Mrica, stratigraphy OF 94-0023 
stratigraphy OP-2049 



Ukraine, Pliocene OF 94-0023 
Wisconsin, hydrology WRI 91-4076 
Wyoming, Paleocene P 1540 
Yukon Territory, Pliocene OF 94-0023 

Planmn Australe 1-2391 
plaster stone see gypsum 
plate boundaries see also plate convergence. 

Alaska 
earthquakes OF 94-0218 
plate tectonics OF 93-0542 
seismicity OP-761 
seismology OP-1 08 

California 
OP-847 
earthquakes OF 94-0218 
plate tectonics B 1997 
seismology OP-335 
stratigraphy OP-1 020 
structural geology OP-101; OP-1504; OP-

1936 
tectonophysics P 1550-F 

Costa Rica, seismology OP-587 
Idaho, tectonophysics OP-660 
Israel, structural geology OP-885 
Jordan, structural geology OP-885 
Oregon, geologic hazards OP-1718 
Panama, seismology OP-587 
plate tectonics OF 93-0380-A; OF 93-0380-B; 

I-2363; OP-980; OP-1295 
Puerto Rico, tectonophysics OP-1171 

plate collision 
Alaska 

magmas OP-1087 
plate tectonics OP-279 

Bangladesh, structural geology OP-1539 
California OP-847 
Chile, plate tectonics OP-25; OP-621 
Colorado, sedimentary petrology OP-1468 
Colorado Plateau, structural geology OP-506 
Cuba, plate tectonics OP-1083 
Kazakhstan, tectonophysics OP-1183 
Maine, stratigraphy OP-1376 
metamorphism OP-1599 

·Midwest, plate tectonics OP-123 
Pacific Ocean, plate tectonics OP-52 
Pakistan, sedimentation OF 93-0680 
Russian Federation, plate tectonics OP-279 
Utah, sedimentary petrology OP-1468 
Western Interior, structural geology OP-506 
Wyoming, plate tectonics OP-548 

plate convergence 
Alaska, structural geology OP-1842 
California 

crustOP-168 
folds OP-304 
plate tectonics OP-398; OP-634; OP-983; 

OP-1161; OP-1346 
Japan, geophysical surveys OF 93-0542 
metal ores OP-338 
Mexico, plate tectonics OP-398 
Oregon, plate tectonics OP-398 
Pacific Coast, tectonophysics OF 93-0706 
Pacific Ocean 

plate tectonics OP-1703 
tectonophysics OP-1704 

Pakistan, structural geology OP-1630 
plate tectonics OP-1062 
seismology OP-328 

plate margins see plate boundaries 
plate rotation 

C.alifornia, structural geology OP-1936 
Mexico 

plate tectonics OP-800 
tectonophysics OP-1542 

Nevada, deformation OP-1464 
plate tectonics see also accretionary wedges; Af

rican Plate; back-arc basins; Benioff zone· Car
ibbean Plate; Cascadia subduction zone; Cocos 
Plate; compression tectonics; continental crust; 
continental margin; crustal shortening; earth
quakes; Eurasian Plate; exotic terranes; exten
sion tectonics; Farallon Plate; fault zones; 
fore-arc basins; fracture zones; hot spots; Indian 
Plate; island arcs; Juan de Fuca Plate· Kula Plate· 
metamorphic core complexes; N~zca Plate~ 
North American Plate; ophiolite complexes; Pa
cific Plate; passive margins; Philippine Sea 
Plate; plate boundaries; plate collision; plate 
convergence; plumes; rift zones; sea-floor 
spreading; seismotectonics; South American 
Plate; subduction; subduction zones; terranes; 
~rans~orm faults; transpression; trenches; triple 
Junctions. 
OP-1130; OP-1368; OP-1971 
California 

OP-145 
seismology P 1550-F 
structural geology OP-1958 

Gulf of California OP-1712 
Mexico, faults OP-1954 
MinnesotaOP-1674 
Montana OP-1357 
natural gas OP-912 
Oregon OP-145; OP-2068 
Russian Federation 

OP-471 
stratigraphy OP-384 

United States, faults OP-1954 
Utah, structural geology OP-532 
Washington OP-2068 

plateau basalts see flood basalts 
platinum group see also iridium; osmium; rho-

dium. 
China, metal ores OP-609; OP-1186 
geochemistry MF-2270 
metal ores B 2049-A 

platinum ores 
B 2049-A; B 2062 
ChinaOP-160; OP-1343 
Russian Federation OP-977 
Yukon Territory OP-1342; OP-1343 

Platte Bay 
geomorphology OF 93-0381 

Platte River 
Quaternary OP-1627 

Platte River basin 
hydrology OF 94-0121 

Platte River Quadrangle 
maps I-1420 (NK-14) 

Platte River valley 
Quaternary OP-1495 

playas 
California, Quaternary OF 93-0558; OF 93-

0683 
Pleasant Valley fault zone 

faults OP-1622 
Pleistocene 

OF94-0023; OP-481; OP-516; OP-1318 
AlaskaOP-740 
Antarctica OP-50 
Appalachians OP-1791 
Arizona OP-1610; OP-1665 
Atlantic Coastal Plain B 2069; OP-685 

Planum Australe • Pleistocene 339 

Australasia OP-260 
Basin and Range Province OP -915 
California WRI 94-4160; OF 93-0386; OF 93-

0620; OF 93-0683; OP-85; OP-172; OP-
476; OP-477; OP-693; OP-853; OP-1155; 
OP-1156; OP-1163; OP-1220; OP-1221; 
OP-1412; OP-1859; OP-1927; OP-2010 

CanadaOP-141 
Chile OP-1253 
Colombia OF 94-0023 
Connecticut OP -863 
Europe OP-260 
Florida OP-2024 
Great Basin OP-915 
Guatemala OP-289 
Gubik Formation 

Invertebrata OP-1 03 
Quaternary OP-1134 

Gulf of California OP-821 
Gulf of Mexico OP-1751 
Hawaii OP-590; OP-606; OP-877 
Idaho OP-181 
illinoian 

Illinois OP-1524 
New Jersey OP-1955 
Pennsylvania OF 94-0434 

Japan OP-386 
Japan SeaOP-1783 
Key Largo Limestone OP-1141 
Lake Agassiz, Quaternary OP-150; OP-1177 
Lake Lahontan, Quaternary OF 93-0689; OP-

91; OP-369; OP-1450 
Lake Missoula, Quaternary OP-1 044 
LouisianaOP-713 
Maryland OP-116 
Massachusetts OP-485; OP-863 
Miami Limestone OP-1141 
Michigan OP-2033 
Nevada WRI 94-4160; OF 93-0620; OP-876; 

OP-1169; OP-1622; OP-1665 
New Zealand B 2047 
North CarolinaOP-1873 
Oceania OP-538 
Oregon OP-612; OP-620; OP-670; OP-1717 
Pacific Coast OP-605 
Pacific Ocean OP-538; OP-978 
Pennsylvania OF 94-0434 
Peoria Loess, Quaternary OF 94-0208; OP-

1495; OP-1839 
Philippine Islands OP-1763 
Puerto Rico OP-1636 
Roxana Silt, QuaternaryOP-1208; OP-1839 
Russian Federation OP-174; OP-384; OP-840; 

OP-1541 
Sangamonian, Illinois OP-1208 
Saudi Arabia OP-1361 
United Arab Emirates OP-1361 
United States OP-141 
Utah OP-1411; OP-1716; OP-1908 
Virginia OP-116 
Wales OP-356 
Washington GQ-1682; OP-1133; OP-1717 
Wisconsinan 

AlabamaOP-1529 
Alaska B 2055 
California OP-675 
Great Lakes OP-1899 
Greenland OP-675 
Kansas OP-1495 
Massachusetts OP-911 
Mississippi OP-1529 
Montana OF 93-0510 
NebraskaOP-1495 
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New Hampshire OP-1691 
New Jersey OP-1955 
Ohio OF 94-0200; OP-1314; OP-1956 
Pennsylvania OF 94-0434 

Woodfordian 
illinois OP-1524 
Massachusetts OP-862 
Pennsylvania OF 94-0434 

Wyoming P 0932-D 
Y omtger Dryas 

Great Lakes OP-150; OP-1177 
Hawaii OP-1241 
Kansas OP-1495 
Nebraska OP-1495 

YugoslaviaOP-663 
Plesiadapiformes 

VertebrataOP-1442; OP-1846 
Plethobasus cooperianus 

hydrology OP-1348 
Pliensbachian OP-1362 
plinian-type eruptions 

Italy, fluid inclusions OP-60 
Philippine Islands 

magmas OP-1855 
petrology OP-1887 

Pliocene see also Glenns Feny Formation; Imper
ial Formation; Purisima Formation; Tamiami 
Formation. 
OF94-0023 
Alaska B 2055; B 2068; OF 94-0023; OP-1 03 
AndesOP-54 
Antarctic Ocean OF 94-0446 
Antarctica OP-50 
Appalachians OP-1791 
Arctic Ocean OF 94-0023; OP-1199 
ArizonaB 2053; 1-2296; OP-1264; OP-1610 
Atlantic Ocean OF 94-0023; OP-697; OP-1526 
Bahamas OP-496 
Balkan Peninsula OP-1757 
California B 2053; OF 94-0023; OP-37; OP-85; 

OP-358; OP-893; OP-909; OP-1128; OP-
1708; OP-1859 

Otile OP-621 
Otowan River Formation OP-1200 
Cimmerian, Ukraine OF 94-0023 
Citronelle Formation, ground water OF 93-

0479; OF 94-0125 
Colombia OF 94-0023 
Colorado OP-1981 
Florida OP-2024 
GeorgiaOP-1237 
Hadar Formation OF 94-0023 
Japan OP-386 
Mediterranean region OF 94-0023 
New Jersey OP-1803 
New Mexico OP-1981 
Oregon OP-1928 
Pacific Ocean OF 93-0308; OP-55 
Philippine Sea OF 93-0307 
Pico Formation 

OP-1795; OP-1796 
Quaternary OF 93-0386 

Russian Federation OF 94-0023; OP-384; OP-
982; OP-1541 

Ukraine OF 94-0023 
Virginia OF 94-0023; OP-586 
Yukon Territory OF 94-0023 

PLOTSEIS 
geophysical surveys DDS-0013 

plugs 
Washington, deformation OP-417 

phones see also hot spots. 
Alaska, geologic hazards B 2047 
Antarctica, geophysical surveys OP-49 
Arizona, hydrogeology WRI 93-4212 
geologic hazards B 2047 
geophysical surveys B 2047 
ground water OP-444 
Hawaii 

environmental geology OF 93-0680 
geochemistry OP-1266 

Italy, geologic hazards B 2047 
Japan, geophysics B 2047 
Massachusetts, pollution OP-887 
Minnesota, pollution OP-221 
Nevada, tectonophysics OP-1865 
New York, environmental geology WRI 92-

4038 
New Zealand, petrology B 2047 
Pacific Ocean, geochemistry OP-131 
Russian Federation 

metal ores OP-167 
tectonophysics OP-1454 

sedimentation B 2047 
Washington 

environmental geology OF 94-0212 
geologic hazards B 2047 

plunging folds 
Arizona OP-1229 
California 

Pluto 

OP-358 
diagenesis OP-676 
Mesozoic OP-332 

California, mineral resources C 11 03-A 
plutonic rocks see also carbonatites; diabase; di

orites; gabbros; granites; lamprophyres; sy
enites; ultramafics. 
Alaska 

metal ores B 2020 
plate tectonics B 2068 

Arizona, metal ores C 11 03-A 
C.alifornia 

Cretaceous OP-1933 
crustOP-168 
geochemistry OP-1830 
Mesozoic OF94-0267; OP-1809 

Jurassic OP-1852 
Montana, stratigraphy MF-2274 
Virginia, geophysical sUIVeys OP-1212 

plutonium 
Idaho, environmental geology WRI 93-4035 

plutons 
OP-1455 
Alabama, Jurassic OP-1358 
Alaska 

B 2074; OP-579; OP-1087; OP-1088; OP-
1247; OP-1304; OP-1372; OP-1430; OP-
1544; OP-1823 
base metals B 2068 
plate tectonics B 2068 
seismicity OP-761 
structural geology OP-664; OP-1738 

Arizona 
deformation OP-995 
faults OP-65 
geochemistry OP-1102 
metal ores C 1103-A 
structural geology OP-996; OP-1019 

Basin and Range Province 
geochemistry OP-2058 
structural geology OP-1673 

British Columbia, structural geology OP-1645 

California 
OF 94-0148; OP-894; OP-895; OP-1425; 

OP-1505; OP-1638; OP-1642; OP-1805; 
OP-1895 
Cretaceous OP-1933 
crustOP-168 
faults OP-65 
foliation OP-1564 
geochemistryOP-1023; OP-1102 
geochrono1ogyOP-1537; OP-2054 
Mesozoic OF 94-0267; OP-1809 
orogeny OP-286 
paleomagnetism OP-919 
structural geology OP-454; OP-1456 
tectonics OP-1351 

Canada, Jurassic OP-997 
Colorado OP-989 
Colorado Plateau, structural geology OP-506 
geochemistry OP-1536 
Great Basin 

geochemistry OP-2058 
structural geology OP-1673 

Idaho 
structural geology OP-1645 
tectonics OP-1353 
tmtgsten ores OP-1184 

Italy, Paleozoic OF 94-0190 
JurassicOP-1852 
Minnesota, geochemistry OP-82 
Montana, plate tectonics OP-1357 
Nevada 

OF94-0148; OP-1124; OP-1282; OP-1671 
deformation OP-995; OP-1462 
faults OP-1485 
structural geology OP-991; OP-996; OP-

1019; OP-1354; OP-1679; OP-2063 
tmtgsten ores OF 94-0005 

New England, geochemistry OP-1003 
North Carolina, tmtgsten ores OP-1184 
Peru, tmtgsten ores OP-1184 
plate tectonics OP-1295 
Queensland, Australia, gold ores OP-327 
Saudi Arabia, metal ores OP-1508 
structural geology OP-1360 
Utah 

metal ores OP-1204 
structural geology OP-991 

Washington 
GQ-1680; GQ-1682; OP-1312 
structural geology OP-251; OP-1082 

Western Interior, structural geology OP-506 
Plymouth Formation 

structural geology OP-1816 
Plymouth Vermont 

structural geology OP-2013 

Pn-waves 
California, geophysical sUIVeys OP-1 091 

Po Valley 
energy sources OP-146 

Poachle Arizona 
geochemistry OP-11 02 

Poas 
geologic hazards B 2047 

podiform d.eposits 
chromite ores OF 94-0174 
Costa Rica, economic geology C 1103-A 
Nicaragua, metal ores C 11 03-A 

Podocopida see Cytherocopina 
Point Arena Basin 

oceanographyOP-188 



Point Arguello 
energy sources OF 93-0382 
structural geology OP-1936 

Point Barrow Alaska see Barrow Alaska 
point bars 

Arizona, hydrogeology OP-795 
Far East, energy sources OP-792 
Great Britain, energy sources OP-792 
Wyoming WRI 94-4007 

Point Lorna Formation OF 93-0567 
Point Lookout Sandstone 

OP-965 
heavy mineral deposits B 2061-B 

Point of Rocks Mesa 
petrology OP-1682 

Point Reyes 
paleomagnetism OP-1756 

Point Sal 
sedimentary petrology B 1995-D,E 
stratigraphy OP-381 

Point Sal Formation 
energy sources OF 93-0382 

point-velocity current meters 
hydrology OF 94-0123 

Poland 
geomorphology OF 93-0381 
lead-zinc deposits, Cracow Poland OP-1580; 

OP-1581; OP-2006 
metal ores 

Cracow Poland OF 92-0393 
Olkusz Poland OP-1338 

petrology OF 94-0145 
Pole Creek Top Oregon 

gold ores OP-32 
pole positions see also apparent polar wandering. 

Arizona, stratigraphy C 1103-A 
California, stratigraphy B 2100 
paleomagnetism OP-855 

polished surface see slickensides 
pollen 

Alaska, Pliocene OF 94-0023 
Arctic Ocean, Pliocene OF 94-0023 
Atlantic Ocean, Pliocene OF 94-0023 
C.a.lifornia 

Pliocene OF 94-0023 
Quaternary OF 93-0620; OF 93-0683 
stratigraphy OF 93-0678; OP-235 

Colorado, Quaternary OP-1833 
Florida, Pliocene OF 93-0563 
Gulf Coastal Plain, stratigraphy OP-255 
Maryland, stratigraphy OP-254 
Mediterranean region, Pliocene OF 94-0023 
Nevada, Quaternary OF 93-0620 
Oregon, Quaternary OP-619 
South Mrica, stratigraphy OF 94-0023 
Virginia 

Pliocene OF 94-0023 
stratigraphy OP-254 

Western Interior, Pliocene OF 94-0023 
Yukon Territory, Pliocene OF 94-0023 

pollution see also acid mine drainage; acid rain; 
creosote; cyanides; hazardous waste; heavy met
als; hydrocarbons; impact statements; industrial 
waste; land use; oil spills; PCBs; radioactive 
waste; radioactivity; sulfur dioxide; thermal pol
lution; trace metals; waste disposal; waste dis
posal sites. 
YR; P 1570; C 1120-C; TWl 03-A20; WRI 94-

4001; OF 93-0292-A; OF 93-0292-B; OF 93-
0292-C; OF 93-0292-D; OF 93-0292-E; 
OF 93-0292-F; OF 94-0052; OP-258; OP-288; 

OP-512; OP-599; OP-755; OP-756; OP-804; 
OP-830; OP-924; OP-1165; OP-1226; OP-1290; 
OP-2031 
Alaska YR; OF 94-0044; OF 94-0323; OF 94-

0328 
Appalachians OF 93-0292-C 
Arizona 

geochemistry OP-341 
hydrology WRI 93-4014 

Mansas OP-1404 
Atlantic Coastal Plain OF 93-0292-C; OP-1366 
Balkan Peninsula OP-17 57 
Basin and Range Province, geophysical surveys 

C 1103-A 
California 

P 1553-C; OF 93-0440; OF 93-0497; 
OF 93-0500; OP-1048; OP-2000 
ground water OF 93-0147 
hydrogeology OF 94-0067 
hydrology WRI 93-4014; WRI 93-4085 

CanadaOP-1632 
Colorado 

C 1097; C 1103-A; WRI 92-4188; OF 93-
0507; OP-140 
geochemistry OF 94-0408 
hydrogeology OF 94-0110 

Commonwealth of Independent States OP-478 
Connecticut OF 93-0292-A 
East Pacific Ocean Islands, geochemistry OP-

349 
Europe OP-478 
Florida 

OP-1515 
ground waterWRI 92-4139; OP-571 

geochemistry YR; C 1103-A; OF 93-0650; 
OF 94-0037; OP-803 

Georgia 
OF 94-0099; OP-1033 

geochemistry W 2373 
geomorphology OP-1582 
hydrogeology OP-1167 
hydrology WRI 93-4018; OP-673 

Great Lakes region OF 92-0467; OF 93-0292-E 
ground water OP-20; OP-444 
Hawaii EV; OF 93-0551-E 
hydrogeology YR; C 1103-A; WRI 93-4082 
hydrology OF 89-0245; OF 93-0421 
Idaho 

ground water WRI 93-4201 
hydrogeology OF 94-0066 

Illinois WRI 93-4056; WRI 93-4187; OF 93-
0292-E; OF 93-0403; OF 93-0404 

Indiana 
OF 93-0133; OF 93-0292-E 

hydrogeology WRI 92-4115 
Iowa 

OP-844; OP-1228 
hydrogeology OF 94-0056 

Louisiana, geochemistry OP-820 
Massachusetts 

OP-887; OP-1075; OP-1104; OP-1391; OP-
1911 
ground water WRI 91-4112; OF 94-0052; 

OP-33 
hydrology OF 93-0482 
ocean circulation OP-19l2 

Michigan OF 93-0292-E 
Midwest OF 93-0457; OP-296 
Minnesota 

WRI 93-4232; OF 93 .. 0292-E; OP-1545; 
OP-1573; OP-2015 
ground water OF 93-0080; OP-1225 
hydrogeology OF 94-0101; OF 94-0129 

Point Arguello • polychlorobiphenyls 341 

Mississippi WRI 93-4129 
Missouri OF 93-0433 
Nebraska OF 94-0100 
Nevada 

WRI 92-4024-B; WRI 93-4072 
ground water OP-336 

New England OF 93-0292-A 
New Hampshire, ground water OF 93-0658 
New Jersey 

OF 93-0292-B; OP-39 
ground water WRI 92-4083; OF 92-0631; 

OP-474 
hydrology OF 93-0444 

New Mexico WRI 92-4188; WRI 93-4065 
New York WRI 91-4118; OF 93-0292-B; OP-

585 
North Carolina 

OF94-0050 
hydrology OF 93-0078 

oceanography OP-1543 
Ohio WRI 93-4083; OF 93-0292-E 
Oklahoma 

OP-1874 
geochemistry OP-110 

Ontario DDS-0025 
Oregon 

OF93-0497 
ground water WRI 93-4090; OF 94-0134 
hydrology WRI 93-4041 

Pennsylvania 
OP-315; OP-457; OP-500; OP-1432; OP-

1433 
ground waterOP-1109 

Polynesia, geochemistry OP-349 
Puerto Rico OP-1172; OP-1879 
Rhode Island, hydrogeology OF 92-0155 
seismology OF 93-0714 
South Carolina 

OP-298; OP-1033 
geomorphology OP-1582 

South Dakota 
ground waterOP-303 
hydrology OP-118 

Tennessee 
OP-1681 

ground water WRI 92-4186; WRI 93-4075; 
OF93-0365 

hydrogeology WRI 92-4178 
Texas 

OP-716; OP-1025 
ground water WRI 93-4037 

United States OP-1632 
Utah, hydrogeology OF 93-0467 
Washington 

OF93-0492 
geochemistry OP-24 
ground water OF 94-0134 
hydrogeology OF 93-0486 

West Virginia, hydrology WRI 93-4105; 
OF93-0121 

Wisconsin 
OF 93-0292-E; OF 93-0630 
hydrogeology OF 94-0101 

Wyoming 
OP-189 

hydrogeology WRI 93-4021; OF 94-0093 
Quaternary P 0932-D 

polychlorinated biphenyls see PCBs 
polychlorinated hydrocarbons 

Arkansas, pollution OP-1404 
polychlorobiphenyls see PCBs 
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Polycopidae 
Invertebrata OP-835 

polycyclic aromatic hydrocarbons 
Balkan Peninsula, pollution OP-1757 
California, geochemistry OP-1451 

polymetallic ores 
B 2062 
Alaska B 2020; B 2068 
Andes C 1103-A 
Arizona C 1103-A; C 1103-B; OF 93-0392 
Bolivia C 1103-A; OF 94-0238 
CaliforniaOP-185 
Montana OF 93-0680 
Nevada B 2(J77; OP-185 
New Mexico C 1103-A 
Pacific Ocean OP-978 
Washington OF 94-0002-A; OF 94-0002-B 
Yukon Territory OP-1342 

polymetamorphism 
AlaskaOP-1983 
tectonics C 1103-A 
Vennont, geochronology OP-1569 

Polynesia see also Hawaii; Tonga. 
elastic waves, Cook Islands OP-115 
geomorphology 

Cook Islands OF 93-0381 
Tuvalu OF 93-0381 

polynyas 
Alaska, oceanography OP-727 

polytypism 
Colorado, petrology OP-1302 

Pomperaug River Aquifer 
environmental geology W 2381-B 

Poncha Hot Springs 
metal ores C 1103-A 

Pontian 
Ukraine OF 94-0023 

Pootatuck River Aquifer 
environmental geology W 2381-B 

Popotosa Formation 
Tertiary OP-1140 

popular geology see also education. 
B 2099; OF 94-0134 
Alaska 

hydrology OF 94-0083 
Quaternary OP-954 

Arizona 
OF93-0617 

geomorphology OF 94-0232 
Brazil, oxides OP-245 
California 

earthquakes OF 94-0143 
geologic hazards P 1553-C 

Colorado 
c 1097 

environmental geology 1-2468 
metal ores C 1097 

energy sources C 1115 
Iceland, energy sources C 1125 
Kansas, environmental geology 1-2468 
Oregon, seismology OF 94-0226-B 
Phanerozoic GN 
United States, energy sources C 1125 
Virginia, ground water OF 93-0093 
Washington, seismology OF 94-0226-B 

porcellanite 
California, stratigraphy OP-442 
Montana, structural geology OP-1364 

Porco Deposit 
metal ores C 1103-A; OF 94-0238; OP-1205 

porosity traps see stratigraphic traps 

porphyry 
Andes, metal ores OP-217 
Arizona OP-1914 
Bolivia, gold ores C 1103-A 
California, gold ores OP-1129 
Colorado, molybdenum ores OP-86 
metal ores OP-439 
New Mexico OP-1914 
Queensland Australia, gold ores OP-327 
Utah, molybdenum ores OP-513 

porphyry copper 
Alaska 

economic geology C 1106 
metal ores B 2020; OF93-0275 

Arizona 
copper ores C 1103-A; C 1103-B 
metal ores C 1103-A; C 1103-B 
neotectonics C 1103-A 

British Columbia, metal ores OF 93-0275 
copper ores B 2062 
metal ores C 1103-A; OP-338 
Mexico 

copper ores C 1103-B 
neotectonics C 1103-A 

Nevada, metal ores OP-1457 
New England, metal ores OP-1875 
New Mexico 

copper ores C 1103-B 
metal ores OP-15(J7 
neotectonics C 11 03-A 

Thailand, metal ores OP-825 
Venezuela, metal ores B 2062 
Washington, metal ores OF 94-0002-A; OF 94-

0002-B 
porphyry molybdenum 

Alaska 
economic geology C 1106 
metal ores B 2020 

Arizona, metal ores C 1103-A 
Colorado 

base metals OP-1578 
molybdenum ores OP-86 

metal ores OP-439 
Utah, molybdenum ores OP-513 

Port Moller Quadrangle 
geochronology MF-2155-E 

Port Royal Sound 
ground water W 2421 

Port Washington Aquifer 
ground water OP-1960 

Portland Basin 
faults OP-1054 
ground water WRI 90-4196; WRI 91-4018; 

OF 94-0134; OP-1431 
Portland Oregon 

earthquakes OF 93-0542 
Portlandian see Tithonian 
positions, pole see pole positions 
Postglacial see Holocene 
potash 

C 1103-A 
Colorado OP-958 
New Mexico OP-1222 
Texas OP-1222 
UtahOP-958 

potash feldspar seeK -feldspar 
potash mica see muscovite 
potassium 

Alaska, geochemistry OP-351 
Arizona, uranium ores C 1103-A 
California, Tertiary OP-613 

geochemistry OF 93-0393-A; OF 93-0393-B,C 
Greenland, geochemistry OP-351 
Idaho, petrology OP-999 
Maryland, hydrogeology OP-642 
Nebraska, ground waterOP-1339 
Nevada 

geochronology OP-561 
metasomatism OP-1 093 

non-metal deposits C 1103-A 
South Carolina, ground water W 2416 
United Kingdom, geochemistry OP-1472 
United States, geochemistry OP-1472 
Utah 

geochemistry OP-1828 
geochronology OP-561 

Vennont, hydrogeology OP-754 
Virginia, hydrogeology OP-642 
Washington, geochemistry B 1846 

potassium feldspar seeK -feldspar 
potassium-argon seeK/ Ar 
Potawatomi Indian Reservation 

hydrogeology WRI 91-4136 
potential field 

geophysical surveys OF 93-0560-B; OP-158 
Potential Gas Committee 

natural gas P 1570 
potholes 

New Hampshire, Quaternary OP-1691 
Potomac Group 

sedimentary petrology OP-586 
Potomac River 

geochemistry OP-747 
Potomac River basin 

Paleocene OP-117; OP-207; OP-284 
stratigraphy OP-116; OP-254; OP-283; OP-299 

Potosi Deposit 
metal ores C 1103-A 

pottery see artifacts 
Pottsville Group 

structural geology OP-1952 
Powder River basin 

coal.OP-564 
defonnation OP-1771 
energy sources OP-415 
geophysical surveys B 1917-R 
maps 1-2298; 1-2433-A 
oil and gas fields OP-1422 
petroleum OP-1 028 
pollution OP-189 
sedimentary petrology B 1917-Q; C-0143-A; 

OP-1297; OP-1835; OP-1889 
stratigraphy OP-628; OP-1723 
structural geology OP-506 

Pozo Hondo Puerto Rico 
ground water WRI 91-4124 

Pozzuoli Italy 
Quaternary OP-1 029 

Pragian 
Oklahoma OP-648 

Prairie du Chien Group 
ground water W 2397 
pollution OP-1930 

Prairie do Chien-Jordan Aquifer 
pollution OP-1930 

prasinite see greenschist 
Precambrian see also Archean; upper Precambr-

ian. 
B 1917-R 
ArizonaC 1103-A; GQ-1720 
CaliforniaC 1103-A; OP-1022; OP-1456 



Catoctin Fonnation 
B2076 
structural geology OP-225 

Colorado OP-86 
GhanaB 2062 
Grenvillian Orogeny 

Canadian Shield OP-247; OP-248 
Georgia OP-617; OP-618 
Great Lakes OP-247; OP-248 
Idaho OP-1271 
MidwestOP-123 
MontanaOP-1271 
North CarolinaOP-712; OP-1556 
South Carolina OP-618 
Virginia OP-712; OP-1113 

illinois OP-326 
Johnnie Fonnation, petrology OP-1988 
Kingston Peak Fonnation OP-1122 
Missouri OP-326 
NevadaOP-1056 
New Jersey OP-2007 
Ontario OP-669 
Pahrump Series OP-1122 
Penokean Orogeny 

Michigan B 1904-0; OP-1538 
Wisconsin B 1904-J; OP-1538 

Poland OF 94-0145 
Purcell System, geochemistry OP-231 
South Africa B 2062 
South America B 2062 
Stillwater Complex 

MF-2274 
chromite ores OP-505 
defonnation OP-1562 

Stirling Quartzite OP-1527 
Sweden OP-2009 
UnkarGroup, tectonics OP-1271 
Wyoming OP-1560 
Y ellowjacket Fonnation, metal ores OP-1180 

Precambrian Shield see Canadian Shield 
precious metals 

Alaska, economic geology C 1106 
Andes, metal ores C 1103-A; OP-208; OP-217; 

OP-899; OP-1206 
Chile, metal ores C 1103-A 
Colorado 

base metals OP-1578 
metal ores OP-1299 

Fiji, gold ores OP-767 
France, metal ores OP-11 
metal ores OP-338 
Nevada 

gold ores OP-767 
metal ores C 1103-A; OP-639 

New Mexico, metal ores OP-1818 
Oregon, gold ores OP-767 
Papua New Guinea, gold ores OP-767 
Peru, metal ores C 1103-A 
Spain 

gold ores OP-767 
metal ores OP-11 

Turkey, metal ores OP-1258 
Utah, metal ores OP-639; OP-1204 

Precipitation-Runoff Modeling System 
hydrology WRI 93-4040 

precursors 
California 

ground water OF 94-0418 
seismicity OP-2005 

Japan, earthquakes OF 93-0542 
New Mexico, earthquakes OP-1227 
volcanism OP~348 

Washington, geologic hazards B 2047 
preferred orientation 

Maine, structural analysis OP-92 
prehnite-pumpellyite facies 

Alaska, structural geology Ol>-1565 
pressure wave seeP-waves 
Preuss Sandstone 

natural gas OP-1150 
Price Island 

Quaternary OF 94-0209 

primary wave seeP-waves 
Primates 

Colorado OP-364 
Wyoming OP-364; OP-1442t OP-1846 

Prince Creek Formation 
Invertebrata OP-536 

Prince of Wales Island 
metal ores OP-509 
Mississippian B 2031 
molybdenum ores B 2068 

Prince Rupert Quadrangle 
metal ores B 2082 

Prince William Sound 
base metals B 2068 
geochemistry B 2068 
plate tectonics B 2068; OF 913-0542 
pollution OP-370 
structural geology OP-1 090 

Princeton Minnesota 
ground waterOF93-0080; OP-1225 
hydrogeology OF 94-0129; OP-458 
pollution OP-2015 

PRIOR 
hydrogeology OF 93-0074 

PRISM 
Pliocene OF 94-0023 

pristane 
California, stratigraphy OP-1594 
Canada, energy sources OP-707 
United States, energy sources OP-707 

PRMS 
hydrology WRI 93-4040 
soils W2389 

probe, electron see electron probe 
problematic fossils 

Invertebrata OP-835 

progradation 
Alaska, tectonophysics OP-302 
Antarctica, Cenozoic OP-155 
Atlantic Ocean, geomorphology OF 93-0381 
Bahamas, stratigraphy OP-496 
Colorado, sedimentation OP-1598 
Maine, sedimentary petrolo~y OP-1377 
Western Interior, stratigraphy OP-210 

prograde metamorphism 
Connecticut, structural geology OP-2047 
Rhode Island, structural geology OP-2047 

Program for Array Seismic Studies of the Conti-
nental Lithosphere see PASSCAL 

programming languages see computer languages 

Project Voyager see Voyager Program 
propane 

energy sources C 1115 
propylitization 

Colorado, base metals OP-1578 

Prospect Mountain Quartzite stte Stirling Quartzite 
PROSPECTOR II 

metal ores OP-551 

Precambrian Shield • Prydz Bay 343 

Proterozoic 
C 1103-A; OP-803; OP-897; OP-1182; OP-

1295; OP-2052; OP-2053 
ArizonaOP-65; OP-1102; OP-1103; OP-1229; 

OP-2059 
Be1t Supergroup 

petroleum OF 94-0155 
structural geology OP-1645 

Birrimian, Florida OP-603 
Bonner Fonnation, tectonics OP-1271 
California I-2305; OP-65; OP-1021; OP-1102; 

OP-1122 
Chile C 1103-A; OP-1836 
Colorado OP-989; OP-1749; OP-1750; OP-

1820; OP-1981 
Connecticut OP-2047 
Fordham Gneiss OP-43 
GhanaOP-1967 
Greenland OP-1315 
IdahoOP-1180 
Kansas OP-1721 
Keweenawan 

Iowa OF 94-0024 
Michigan OP-124 
Minnesota OF 94-0024 
Wisconsin OP-124 

Marquette Range Supergroup B 1904-R 
Maryland B 2076 
McCoy Creek Group, petrology OP-1671 
Mexico OP-1123 
Michigamme Fonnation B 1904-R 
Michigan B 1904-0 
MontanaB 2045; OP-1357 
Mount Shields Fonnation, tectonics OP-1271 
Nevada C 1103-A; OP-972 
New Mexico OP-1981 
North C.arolinaOP-712; OP-1449; OP-1556 
Onaping Fonnation, petrology OP-84 
Ontario OP-928 
Oregon OP-2068 
Pan-African Orogeny, Florida OP-603 
Rhode Island OP-2047 
Rocky Mountains OP-1380 
Russian Federation OP-928 
South CarolinaOP-1315 
United Kingdom OP-1315 
United States C 1103-A 
Venezuela B 2062 
Vennont OP-1817 
Virginia B 2076; MF-2229; OP-712; OP-1113 
Washington OP-2068 
Willyama Complex, petrology OP-1924 
Windennere System OP-577 
Wisconsin B 1904-J 

Protista 
ebridians OP-219 

Proto-Atlantic Ocean see Iapetus 
protoplanets see planetesimals 
Providence-Ripley Aquifer 

hydrogeology P 1410-H 
provinces, floral see floral provinces 
provinces, metallogenic see metallogenic prov

inces 
Prudhoe Bay 

energy sources OP-1174 
natural gasP 1570 

Prudhoe Bay Field 
diagenesis OP-624 
energy sources OP-1173 
geochemistry OP-1707 

PrydzBay 
Oligocene OP-38 
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psamrnite see sandstone 
Pseudobaculites natoslnl 

Invertebrata B 2()73 
Pseudocenoceras 

Invertebrata B 2()73 
pseudogalena see sphalerite 
Pseudomonas 

pollution OP-887 
pseudomorphism 

geochemistry OP-2041 
Idaho, tectonics OP-1353 

Pseudotetonius 
Vertebrata OP-1081 

psychometers 
Colorado, soils OP-1945 
Nevada, ground water OP-1975 

pteridophytes 
Lepidodendron, Nova Scotia OP-1617 
Sigillaria 

Nova Scotia OP-1617 
stratigraphy OP-1549 

Pteridospermae 
Illinois, stratigraphy OP-955 

Pu see plutonium 
Pu'u O'osee Puu Oo 
public lands 

Colorado 
environmental geology C 1103-A 
mineral resources OF 93-0571 
pollution OF 94-0203 

Wyoming, energy sources OP-359 
public policy 

C.alifomia, geologic hazards OP-1503 
Connecticut, ground water OP-197 
pollution OP-804 
seismology P 1538-A-C 

Public Seismic Network 
earthquakes OP-1194 

publishing OP-1185 
Puck Satellite OP-162 
Pueblo Quadrangle 

geophysical swveys OF 94-0164 
Puerco River see Rio Puerco 
Puerto Ayacucho Quadrangle 

maps MF-2245 
Puerto Rico 

earthquakes B 2089 
economic geology C 1103-A 
environmental geology OP-1223 
geochemistry OP-1060 
geomorphology OF 94-0001 
geophysical surveys YR 
ground water C 1099; WRI 91-4079; WRI 91-

4124; OP-293; OP-294; OP-711; OP-728; 
OP-749; OP-1636 

heavy mineral deposits C 1103-A 
hydrogeology WRI 91-4174 
hydrology YR; WRI 92-4063 
mineral resources C 1103-A 
non-metal deposits MF-2235 
pollution OP-1172; OP-1879 
Quaternary OP-1764; OP-1970 
sedimentary petrology OP-1798 
tectonophysics OP-1171 
waterways, San Juan Puerto Rico OP-655 

Puerto Rico Trench 
tectonophysics OP-1171 

PugetGroup 
Eocene B 2085-B 

Puget Lowland 
deformation OP-417 
earthquakes OP-138 
geophysical surveys DDS-0016 
neotectonics OP-1439 
QuatemaryOP-141 

PugetSound 
earthquakes OF 93-0542; OP-138 
neotectonics OP-1439 
plate tectonics OF 93-0542 
Quaternary OF 93-0542 
tectonophysics OF 93-0542 

pull-apart basins 
California, plate tectonics OP-634 
Israel, structural geology OP-885 
Jordan, structural geology OP-885 

pulsating spring see geysers 
pumice 

Arizona, geomorphology OF 94-0232 
Philippine Islands 

OP-1136; OP-1661; OP-1763; OP-1887 
geochemistry OP-933 

Pumpkin Bay Formation 
Jurassic OP-1 000 

Puna Ridge 
oceanography MF-2237 

Punta Gorda Formation 
Jurassic OP-1 000 

Purcell Mountains 
plate tectonics OP-2068 
structural geology OP-1645 

Purcell System 
geochemistry OP-231 

pure coal see vitrain 
purged wells 

Idaho, ground water WRI 93-4201 
Purisima Formation 

neotectonics P 1550-F 
plate tectonics OP-1346 

purple copper ore see bornite 
push-pull wave seeP-waves 
Putnam-Nashoba Terrane 

structural geology OP-2047 
PuuOo 

petrology OP-363 
PVMYR 
PYRAMID OP-170 
Pyramid Lake 

hydrology YR; OP-368 
Quaternary OF 93-0680 
sedimentation OP-66 

Pyrenees 
metal ores, Spanish Pyrenees OP-1487 

pyrite see also iron ores. 
Alaska 

deformation OP-1574 
geochemistry OP-17()7 
sedimentary petrology OP-1825 
stratigraphy OP-732 

Brazil, gold ores C 1103-A 
Colorado 

geochemistry OP-1 008 
metal ores OP-1654 
pollution C 1103-A 
sedimentary petrology OP-1991 

Nevada, gold ores OP-2 
Pennsylvania, geochemistry OP-841 
Peru, geochemistry OP-1962 
South Carolina, metal ores OP-19 
Utah, sedimentary petrology OP-1991 

Yukon Territory, metal ores OP-1342 
pyrite ores 

California OF 93-0296 
pyroclastic flows 

Alaska, geomorphology OP-678 
Colombia, geomorphology OP-678 
Philippine Isblnds, petrology OP-1887 
Washington, geomorphology OP-678 

pyroclastics see also ash flows; ash-flow tuff; 
ignimbrite; pumice; rhyolite tuff; scoria; tuff; 
volcaniclastics; welded tuff. 
Alaska, Quaternary OP-128 
California, seismicity OP-1741 
Costa Rica OP-1159 
Italy 

OP-63 
geochemistry OF 93-0399 

Philippine Islands OP-1435; OP-1722; OP-
2048 

Quaternary OP-528 
pyrolysis see also Rock-Eva!. 

OP-51; OP-492; OP-1005; OP-1548; OP-1586 
pyroxene group see also clinopyroxene. 

Alaska, petrology OP-737 
pyroxenite 

Maryland, stratigraphy B 2CJ76 
pyrrhotite 

Alaska, deformation OP-1574 
geochemistryOP-910 
Gulf Coastal Plain, energy sources OP-731 

Q see also Love waves. 
California 

crustOP-224 

Q 

engineering geology P 1551-A 
seismicity OP-2005 
seismologyOP-1326; OP-1641 
soil mechanics P 1551-A 
tectonophysics OP-1139 

Hawaii, seismology OP-1641 
Q waves see Love waves 
Qaidam Basin 

petroleum OP-936 
Qattara Depression 

ichnofossils OP-1395 
Qinghai China 

petroleum, Qaidam Basin OP-936 
Qingzhen Meteorite 

petrology OP-897 
quaUty assurance 

OF 92-0162; OF 94-0086 
ecology OF 93-0407 
hydrogeology WRI 93-4082; WRI 94-4046; 

OF92-0136 
hydrology WRI 92-4101; OF 92-0499 
Indiana, hydrology OF 93-0088 
Massachusetts, engineering geology OP-659 
Montana, geochemistry OF 93-0131 

quartz 
OP-173 
Alaska 

deformation OP-1574 
geochemistry OP-17()7 
metal ores OP-1041 

California, Archean OP-1531 
Canada, stratigraphy OP-577 
geochemistry OP-249 
geophysics OP-1152 



Ghana, metal ores B 2062 
Haiti, petrology OP-1808 
Massachusetts, sedimentary petrology OP-1291 
Nevada, gold ores OP-2 
New Mexico, geochemistry OP-943; OP-2023 
Oregon, geothermal energy OP-27 
Pacific Ocean, stratigraphy OP-1064 
petrology OP-451; OP-1359 
phase equilibria OP-1898 
Philippine Islands, geochemistry OP-933 
Rhode Island, sedimentary petrology OP-1291 
South Mrica, metal ores B 2062 
South Carolina, metal ores OP-19 
United States, stratigraphy OP-577 
Utah 

geochemistry OF 94-0242 
molybdenum ores OP-513 

quartz arenite 
Louisiana OP-1375 
Mississippi OP-1375 

quartz diorites 
Washington, metal ores OF 94-0002-A; OF 94-

0002-B 
quartz monzonite 

(~alifomia, orogeny OP-286 
China, geochronology OP-937 

quartz sand 
Atlantic Coastal Plain, Quaternary B 2069 

quartz veins 
Alaska 

base metals B 2068 
gold ores OP-1305 
petrology OP-579 

Alps, metal ores OP-1921 
Arctic region, metal ores OP-1921 
Arizona, metal ores C 1103-A 
Colorado, molybdenum ores OP-86 
gold ores OF 94-0250 
Idaho, tungsten ores OP-1184 
Japan, metal ores OP-812 
metal ores OP-1111 
Minnesota, mineral resources OF 94-0429 
North Carolina, tungsten ores OP-1184 
Peru, tungsten ores OP-1184 
Saudi Arabia, tungsten ores OP-429 
Venezuela 

economic geology B 2062 
gold ores B 2062 
metal ores B 2062 

quartzarenite see quartz arenite 
quartzites 

OP-2053 
Nevada, structural geology OP-1461 
Vermont, Cambrian OP-2014 

Quartzville mining district 
metal ores OP-551 

Quashnet River 
hydrogeology WRI 93-4064 

Quaternary see also Holocene; Pleistocene. 
1-1420 (NK-14); OP-1386 
Alaska P 1531; B 2080 
Andes OP-217; OP-1206 
Arctic Ocean OP-163; OP-301; OP-1948 
Arizona OF 93-0553; OP-735; OP-1049 
Arkansas WRI 92-4121; OF93-0680; OP-1999 
Atlantic Coastal Plain P 1410-D 
Australasia OP-1198 
Bahamas OP-1764 
Bangladesh OP-1539 
Bering Sea OP-1948 
Brunhes Epoch, California OF 93-0683 

Bull Lake Glaciation 
New Mexico OP-19(Jl 

WyomingOP-316; OP-1909 
California P 1551-A; B 2053; OF 93-0558; 

OF 93-0683; OF 94-0187; OF 94-0231; OP-
282; OP-353; OP-376; OP-542; OP-765; 
OP-892; OP-946; OP-964; OP-1036; OP-
1157; OP-1236; OP-1326 

Canada I-1970-A 
Colorado OP-1710; OP-1833 
GeorgiaOP-1237 
Gulf Coastal Plain P 1410-D 
Hawaii OP-1711 
Idaho OP-1365 
Indiana OF 93-0627 
Louisiana OP-89 
Massachusetts OP-686 
Michigan OF 94-0200; 1-1420 (NM-16) 
Minnesota OF 93-0164; OF 94-0052 
Montana OF 94-0198; OP-1365 
Nevada OF 93-0357; OF 93-0680; OP-66; OP-

157; OP-654; OP-1240; OP-1612; OP-1666; 
OP-1754; OP-1915; OP-1977 

North C.arolina OP-686 
Northern Territory AustraliaOP-1621 
Nova Scotia OP-143 
Ohio OF 93-0627; OF 94-0200 
Oklahomal-1420 (NI-14) 
Ontario 1-1420 (NM-16) 
Oregon OF 94-0012; OF 94-0189 
Pacific Ocean OP-360 
Pinedale Glaciation 

New Mexico OP-19(Jl 

WyomingOP-316; OP-1909 
Puerto Rico OP-1764 
Russian Federation OP-651; OP-667; OP-982; 

OP-1176; OP-1409 
Saudi Arabia OP-1094 
Texas 1-1420 (NI-14); OP-89 
United Arab Emirates OP-1 094 
United States 1-1970-A 
Utah OF 93-0680; OP-1977 
Washington OP-347; OP-417 
Wyoming OP-1518 

Quebec see also Grenville Province; Hudson Bay 
Lowlands; Saint Lawrence Lowlands. 
geologic hazards OP-1198 
geophysical surveys GP-1 005 
oceanography 1-2329 
petrology, Manicouagan CraterOP-84 

Queen Fault 
metal ores C 1103-A 

Queen Formation 
gold ores 

OP-2 

Queensland Australia 
gold ores, Charters Towers Australia OP-327 
ocean waves, Brisbane Australia OF 93-0381 
petrology, Mount Isa Australia OP-1924 

Quesnellia Terrane 
Jurassic OP-997 

QuickBasic OP-462 

quicksand 
Florida, oceanography OP-1900 

quicksilver see mercury 

QuickTime 
geologic hazards OF 94-0134 

Quinn River Formation 
stratigraphy OP-1 059 

quartz arenite • radioactivity 345 

R 

R waves see Rayleigh waves 
Ra see radium 
Ra-226 

Arizona, ground water WRI 93-4226 
Connecticut, ground waterOP-197 
Pennsylvania, environmental geology OP-1891 
Utah, ground water WRI 93-4226 

Rabbit Creek Deposit 
metal ores OF 93-0560-D 

racemization see also amino acids. 
OP-476; OP-477; OP-693 

Racha earthquake 1991 
earthquakes OP-403 
seismology OP-1648 

RADAMBRASIL 
mineral resources C 11 03-A 

Radar Mesa 
paleomagnetism OP-855 

radar methods see ground-penetrating radar 
radioactive isotopes see Ar-40/Ar-39; Be-10; C-

14; Cl-36; Cs-137: Fe-55; Kr-85; Os-187/0s-
186; Pb-206/Pb-204; Pb-207/Pb-204; 
Pb-208/Pb-204; Pb-210; Ra-226; Rb-87/Sr-86; 
Rn-222; S-35; Sm-147/Nd-144; Sr-90; Th-230; 
Th-232{fh-230; tritium; U-234!fh-230; U-238; 
U-238/Pb-204;U-238/U-234 

radioactive waste 
Arctic Ocean, oceanography OF 93-0389 
California 

ground waterOP-226; OP-515 
hydrogeology WRI 94-4160 

Connecticut, waste disposal OP-1663 
engineering geology OP-979 
environmental geology YR 
Georgia, hydrogeology OP-1034; OP-1283 
ground waterOP-473; OP-1772 
Idaho, environmental geology WRI 93-4035; 

OP-45 
Illinois, waste disposal W 2398 
Missouri. hydrogeology OF 93-0648 
Nevada 

earthquakes OF 93-0555 
economic geology OP-1639 
engineering geology OP-623; OP-869; OP-

886; OP-1934 
environmental geology OF 93-0690; OP-

346;0P-692 
faults OF 94-0049 
geophysical surveys OP-383 
ground water WRI 92-4016; WRI 93-4000; 

WRI 93-4025; OF 94-0052; OP-220; 
OP-226; OP-515; OP-541; OP-654; OP-
1323 

hydrogeology WRI 94-4160 
hydrology OF 93-0438 
Quaternary OP-157 
waste disposal YR; OF 93-0060; OP-1CJl; 

OP-236; OP-484; OP-647; OP-671; OP-
672; OP-715; OP-839; OP-967; OP-971; 
OP-972; OP-1195; OP-1915; OP-2038 

South Carolina, hydrogeology OP-1034; OP-
1283 

radioactivity see also gamma-ray methods; radio
activity surveys. 
Alabama, environmental geology OF 93-0292-

D 
Arkansas, environmental geology OF 93-0292-

F 
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Delaware, environmental geology OF 93-0292-
C 

environmental geology OF 93-0292-D; OF 93-
0292-F; OP-826 

Florida. environmental geology OF 93-0292-D 
geologic hazards OF 93-0292-C 
Georgia. environmental geology OF 93-0292-

D 
Japan Sea. geochemistry OP-388 
Kentucky, environmental geology OF 93-0292-

D 
Louisiana, environmental geology OF 93-

0292-F 
Maine, geologic hazards OF 93-0292-A 
Maryland, environmental geology OF 93-0292-

C 
Massachusetts, environmental geology OF 93-

0292-A 
Mississippi, environmental geology OF 93-

0292-D 
New England. environmental geology OF 93-

0292-A 
New Hampshire, environmental geology 

OF 93-0292-A 
New Jersey, environmental geology OF 93-

0292-B 
New Mexico, environmental geology OF 93-

0292-F 
New York, environmental geology OF 93-

0292-B 
North Carolina, environmental geology OF 93-

0292-D 
Oklahoma, environmental geology OF 93-

0292-F 
pollution OF 93-0679 
Rhode Island, environmental geology OF 93-

0292-A 
South C.arolina. environmental geology OF 93-

0292-D 
Tennessee, environmental geology OF 93-

0292-D 
Texas, environmental geology OF 93-0292-F 
Vermont, environmental geology OF 93-0292-

A 
Virginia 

environmental geology OF 93-0292-C 
geochemistry OP-104 

West Virginia, environmental geology OF 93-
0292-C 

radioactivity methods 
B 2047; OF 93-0560-A 
non-metal deposits OF 94-0158 

radioactivity surveys 
Arizona 

metal ores C 11 03-A 
uranium ores C 1103-A 

Atlantic Ocean, economic geology OP-308 
Pennsylvania. environmental geology OF 93-

0292-C 
Virginia, geophysical surveys OP-1212 

radiocarbon dating see C-14 
Radiolaria 

Nassellina. California OP-78 
radiolarians 
t~ornia 

Eocene OP-78 
stratigraphy OF 93-0344; OP-381; OP-661 

Nevada 
OF94-0436 
stratigraphyOP-1059; OP-1725 

Oregon 
Permian P 1439 

stratigraphy OP-661 
Pacific Ocean 

continental margin OP-51 
oceanography OP-56; OP-57 
sediments OP-55 

paleomagnetism OP-1362 
radium 

Georgia. hydrogeology OP-1167 
pollution OF 93-0679 
Ra-226 

Arizona WRI 93-4226 
Connecticut OP-197 
Pennsylvania OP-1891 
Utah WRI 93-4226 

radon 
environmental geology OP-755 
Rn-222 

Alabama OF 93-0292-D 
Appalachians OF 93-0292-C 
Arkansas OF 93-0292-F 
Atlantic Coastal Plain OF 93-0292-C 
California WRI 93-4043 
Colorado OP-1301 
Connecticut OF 93-0292-Al OP-197 
Delaware OF 93-0292-C 
environmental geology OF 93-0292-A; 

OF 93-0292-B; OF 93-0292-C; OF 93-
0292-D; OF 93-0292-E; OF 93-0292-F 

Florida OF 93-0292-D 
geochemistry OP-803 
geologic hazards OF 93-0292-C 
Georgia OF 93-0292-D 
Great Lakes region OF 93-0292-E 
hydrogeology OP-556 
Idaho OF 94-0066 
Illinois OF 93-0292-E 
Indiana OF 93-0292-E 
Kentucky OF 93-0292-D 
Louisiana OF 93-0292-F 
Maine OF 93-0292-A 
Maryland OF 93-0292-C 
Massachusetts OF 93-0292-A 
Michigan OF 93-0292-E 
Minnesota OF 93-0292-E 
Mississippi OF 93-0292-D 
Nevada WRI 93-4043 
New England OF 93-0292-A 
New Hampshire OF 93-0292-A 
New Jersey OF 93-0292-B 
New Mexico OF 93-0292-F 
New York OF 93-0292-B 
North Carolina OF 93-0292-D 
Ohio OF 93-0292-E 
Oklahoma OF 93-0292-F 
Pennsylvania OF 93-0292-C; OP-1891 
pollution OF 93-0292-D; OF 93.0292-F 
Rhode Island OF 93-0292-A 
South Carolina OF 93-0292-D 
Tennessee OF 93-0292-D 
Texas OF 93-0292-F: OP-1024 
Vermont OF 93-0292-A 
Virginia OF 93-0292-C; OP-104 
West Virginia OF 93-0292-C 
Wisconsin OF 93-0292-E 
Wyoming OF 94-0093 

Virginia, structural geology OP-1356 
radon-222 see Rn-222 
rafftnates 

Colorado, environmental geology WRI 93-
4211 

Raft River 
orogeny OP-2030 

Raft River Mountains 
structural geology OP-945 

rafting, ice see ice rafting 
Rallroad Valley 

geophysical suiVeys OP-1355 
structural geology OP-1354 

Rainier Mesa 
engineering geology OP-125; OP-126 

Raleigh Belt 
faults OP-1448 
geophysical sutVeys OP-1212 
tectonics OP-1449 

Rand see Witwatersrand 
range, basin see basin range structure 
Rangeley Formation OP-1376 

Rangerlan 
stratigraphy OF 93-0598 

Rapid City South Dakota 
ground water WRI 93-4008; OP-303 

Rappabannoek Academy Quadrangle 
sedimentary petrology OP-586 

rare earth deposits 
B2062 
Appalachians MF-2198-E; MF-2215 -B 
New Mexico OF 93-0680 
Venezuela B 2062 

rare earths see also cerium; europium; lantha
num: neodymium; samarium; scandium; ter
bium; ytterbium; yttrium. 
OP-1479 
Alaska 

geochemistry B 2068; OP-740 
petrology OP-1603 

Arizona 
faults OP-65 
magmas OP-1103 
petrology OP-1914 

Arkansas, metal ores OP-237 
California 

faults OP-65 
geochemistry OP-1 023 
oceanography OP-281 
petrology OP-1920 

Colorado 
heavy mineral deposits B 2061-B 
metal ores OP-1298; OP-1299 
petrology OP-1981 
pollution C 1103-A; OP-1786 

geochemistry OP-824 
Haiti, stratigraphy OP-1473 
Hawaii, lava OP-243 
Idaho, geochemistry B 2023-B 
Maryland, stratigraphy B 2076 
Montana. petrology OP-1709 
Nevada. mantle OP-1285 
New Mexico 

heavy mineral deposits B 2061-B 
petrology OP-1914; OP-1981 

Ontario, metal ores OP-928 
Oregon, petrology OP-1489 
Pacific Ocean, petrology OP-738 
petrology OP-2053 
Queensland Australia. petrology OP-1924 
Russian Federation, metal ores OP-928 
Saudi Arabia, tungsten ores OP-429 
South Australia. petrology OP-1924 
Vermont 

geochemistry OP-1923 
metal ores OP-1922 

Washington, geochemistry B 1846 



Rarotonga 
elastic waves OP-115 

RASA 
Appalachians, ground waterOP-874; OP-1667 
Atlantic Coastal Plain, ground water P 1404-K; 

P 1410-D; OP-1667 
Basin and Range Province, ground water 

OF 93-0170 
California, ground water OF 93-0414 
Columbia Plateau, ground water P 1413-B; 

OF90-0364 
Great Basin, ground water OF 93-0170 
Great Plains, ground water P 1414-B; P 1414-E 
ground water WRI 93-4071 
Gulf Coastal Plain 

ground water P 1410-D; WRI 93-4070; OP-
309 

hydrogeology P 1410-H 
hydrogeology OF 93-0074; OP-578 
Idaho, ground water OF 91-0532 
Indiana, ground water OF 93-0627 
Midwest, ground water P 1414-D; WRI 93-

4050 
Nevada, ground water P 1409-H 
Ohio, ground water OF 93-0627 
Oregon, ground water OF 91-0532; OF 93-

0359 
Puerto Rico, ground water C 1099 
Texas, ground water WRI 92-4055; WRI 92-

4125 
United States, ground water C 1099 
Washington, ground water OF 93-0359 
Western Interior, ground water P 1414-B 

RASS 
mineral resources C 11 03-A 

Rat fracture zone 
plate tectonics OP-1703 

Rat Islands earthquake 1965 
seismicity OP-761 

rate of sedimentation see sedimentation rates 
Raton Basin 

geochronology OP-465; OP-1065; OP-1557 
petrology OP-1682 
sedimentary petrology OP-1297; OP-1835 

Rattlesnake Creek basin 
ecology WRI 93-4024 
hydrology WRI 93-4024 

Ravenian 
Eocene B 2085-B 

Ravenswood Granodiorite 
stratigraphy OP-43 

Rawhide Fault 
Tertiary B 2053 

Rawhide Mountains 
magmas OP-1103 
maps GQ-1718; GQ-1719; GQ-1720 
Tertiary B 2053 

Rawlins Uplift 
sedimentary petrology OP-1446 

Rayleigh waves 
OP-7 
t~fornia, engineering geology P 1551-A 
Caribbean Sea, mantle OP-2055 
Gulf of C.alifornia, mantle OP-2055 
Philippine Islands OP-1510 

Rayponda Dome 
structural geology OP-714 

Razor Creek Montana 
engineering geology OP-361 

Rb see rubidium 

Rb-87/Sr-86 
Chile, geochemistry OP-1836 

Rb/Sr see also strontium. 
OP-1807 
Alaska, gold ores B 2068 
California 

Cretaceous OP-234 
geochronology OP-1537 
magmas OF 94-0148 
Mesozoic OF 94-0267; OP-1809 
structural geology OP-454 

Haiti, petrology OP-700; OP-1808 
Michigan, tectonics OP-124 
Nevada, magmas OF 94-0148 
Ontario, Precambrian OP-669 
petrology OP-897 
Wisconsin, tectonics OP-124 

RDBMS 
hydrogeology OF 93-0099 

Re see rhenium 
Re/Os 

China, geochemistry OP-365 
Ontario, metal ores OP-928 
Russian Federation 

geochemistry OP-1447 
metal ores OP-928; OP-929 

Yukon Territory, geochemistry OP-365 
Readsboro Quadrangle 

maps I-2307 
reaeration 

Oregon, hydrology WRI 92-4191 
Reagan Sandstone 

natural gas OF 94-0024 
Recapture Member 

uranium ores P 1548 
Recent see Holocene 
Recess Peak Glacier 

Quaternary OP-1156 
recharge see also artificial recharge; hydrologic 

cycle; infiltration. 
Appalachians, ground water OP-760 
Arizona, ground water WRI 93-4196 
Atlantic Coastal Plain 

ground water P 1404-K; P 1410-D; OF 93-
0484; OP-195; OP-209; OP-1263 

Quaternary OP-685 
California 

ground water W 2394; WRI 93-4019; 
OF 93-0414; OP-1286 

hydrogeology WRI 93-4043; OP-573 
Colorado Plateau, ground water OP-1867 
Columbia Plateau, ground water P 1413-B 
Connecticut, waste disposal OP-1663 
Florida, ground water OP-467; OP-918 
Georgia 

ground water OP-1160 
hydrogeology WRI 93-4044 

Great Lakes, ground water OP-1107 
Great Plains, ground water P 1414-E 
ground water WRI 93-4088; OP-278; OP-371; 

OP-635; OP-870; OP-1471; OP-1788; OP-
1789 

Gulf Coastal Plain 
ground water P 1410-D 
hydrogeology P 1410-H 

Hawaii, hydrogeology OF 93-0082 
hydrogeology WRI 93-4121; OP-1388 
Dlinois, waste disposal W 2398 
Indiana, ground water WRI 92-4046; OF 93-

0627 
Iowa, environmental geology OP-845 
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Louisiana, ground water WRI 91-4137; 
WRI 92-4112 

Maryland 
ground water OP-1777 
hydrogeology OP-726 

Massachusetts, hydrogeology WRI 93-4064 
metal ores OP-776 
Michigan, ground water OP-1341; OP-2033 
Midwest, ground water P 1414-D 
Minnesota 

ground water W 2397 
pollution OP-1545; OP-2015 

Nevada 
ground water OP-482; OP-2025 
hydrogeology WRI 93-4043; OF 90-0179; 

OF 93-0463; OF 93-0651 
Quaternary OP-157 

New Jersey, ground water OP-1730 
New York, ground water OP-2065 
North Carolina 

ground water WRI 93-4049; WRI 94-4016 
hydrogeology WRI 93-4051 

Ohio, ground water OF 93-0627 
Oklahoma 

geochemistry OP-110 
hydrogeology OF 92-0642 

Pacific Ocean, metal ores OP-978 
Pennsylvania, ground water OP-11 09 
pollution OP-1226 
Rhode Island, ground water WRI 94-4096 
South Carolina, ground water OP-1160 
South Dakota, hydrogeology OF 94-0344 
Spain, hydrogeology OP-459 
Sweden, ground water OP-2009 
Tennessee, ground water WRI 92-4146 
Texas, ground water OP-307; OP-470 
Utah 

environmental geology WRI 91-4111 
ground water WRI 92-4085 
hydrogeology OP-573 

Virginia, hydrogeology OP-1937 
Wisconsin, environmental geology OP-463 
Wyoming 

ground water WRI 92-4047 
hydrogeology WRI 93-4183; OF 93-0384 

reclamation see also abandoned mines; impact 
statements; waste water. 
OF94-0264 
Arizona 

geomorphology OP-653 
hydrology OF 94-0043 

Colorado 
C 1097; OP-140 
hydrology WRI 92-4096 

hydrology WRI 93-4018 
Illinois WRI 93-4056 
Ohio OF 94-0200 
Wyoming OP-297 

recumbent folds 
California, Mesozoic OP-332 
MontanaOP-1523 
Vermont OP-1815 

red beds 
Arizona, Tertiary B 2053 
Colorado Plateau, uranium ores P 1548 
metal ores B 2049-A 
Nevada, stratigraphy OP-1118 
stratigraphy OP-1251 
Utah, stratigraphyB 1787-11; OP-136; OP-1118 

Red Clay Creek basin 
hydrogeology WRI 93-4055 
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Red Hill Quadrangle 
Tertiary B 2053 

Red Hills Utah 
structural geology OP-532 

Red Lake Indian Reservation 
metal ores OP-456 
mineral resources C 1103-A; OF 93-0572-A; 

OF 93-0572-B; OF 94-0428; OF 94-0429 
Red Ledge Deposit 

metal ores P 1439 
Red Lodge Montana 

guidebook OP-213 
Red Mountain Deposit 

molylxlenum ores OP-86 
Red Oak F1eld 

sedimentary petrology OP-843 
Red River 

geologic hazards WRI 93-4155 
ground water WRI 90-4119 

Red River of the North Basin 
geologic hazards WRI 93-4155 
hydrology OF 94-0052 

Red River valley 
ground water WRI 93-4184; OF 94-0069 
hydrology OF 94-0052 

red rock see red beds 
Red Wash Field 

energy sources OP-1491 
redbeds see red beds 
Redding Quadrangle 

gold ores OF 93-0680 
metal ores OF 93-0296 

Redoubt 
geologic hazards B 2047 
geomotphology OP-678 
geophysical swveys B 2047; OP-1217 
hydrology OP-902 
petrology B 2047 
seismology OF 93-0685-A; OF 93-0685-B; 

OP-1700 
RedwaU Limestone 

geochemistry OP-947 
geomotphology OP-2021 

Redwater Formation 
Jurassic OP-1773 

Redwood Point Quadrangle 
maps 1-2371 

Reedy Creek Improvement District 
hydrology WRI 93-4006 

reefs 
Alaska. ecology C 1075 
atolls 

ground waterOP-914 
Kiribati OF 93-0381 
Marshall Islands OP-501 
Micronesia OP-501 

Florida. Quaternary OP-742; OP-1168 
Gulf of Mexico, environmental geology OP-

1902 
Hawaii, Quaternary OP-590; OP-606; OP-877 
patch reefs, Florida OP-1901 
Puerto Rico 

pollution OP-1879 
Quaternary OP-1970 

Reelfoot Lake 
geologic hazards OF 94-0179-N 
structural geology OP-1334 

Reelfoot Rift 
defonnation OP-1965 
earthquakes P 1538-A-C; OP-1590 

faults OP-1197 
seismicityOP-1232; OP-1423 
seismology P 1538-A-C 
structural geology OP-1334; OP-1496; OP-

1512; OP-1801; OP-1999 
tectonics OP-1944 

refractory clay see fireclay 
Refteks 

geophysical surveys OF 94-0179-C; OF 94-
0179-F 

Regional Aquifer-System Analysis Program see 
RASA 

regional metamorphism 
Alaska 

OP-1430 
defonnation OP-1574 

Idaho, tectonics OP-1353 
Vennont, metal ores OP-1922 

regoUth 
OP-64; OP-684 
California, geomorphology OF 93-0693 
Pennsylvania, ground water OP-1607 

relief see also digital terrain models. 
p 1439 
California 

OF94-0134 
Quaternary OP-1156 

continental margin OP-1069 
Idaho, geomorphology P 1439 
Oregon, geomorphology P 1439 
Pennsylvania, Quaternary OF 94-0434 
Wyoming, defonnation OP-831 

relief exposure 
Massachusetts, geomorphology OP-911 

RELOCATE.EXE 
earthquakes OF 94-0170-A; OF 94-0170-B 

remanent magnetization see anhysteretic remanent 
magnetization; isothenn.al remanent magnetiza
tion; natural remanent magnetization 

REMAPP 
geophysical surveys OF 93-0560-C 

remediation see bioremediation 
remote sensing see also albedo; Global Position

ing System; infrared methods; lineaments; Shut
tle Imaging Radar, SLAR; Voyager 2; Voyager 
Program. 
OF 94-0001; OP-1031; OP-1032; OP-1043; 

OP-1215; OP-1405; OP-1407; OP-1689; OP-
1746; OP-1778; OP-1782; OP-1871; OP-2029 
Alabama, sediments OP-1961 
Alaska, geophysical swveys B 2047 
Arizona 

OF94-0052· 
hydrology WRI 92-4065 
metal ores C 1103-A 

Basin and Range Province, geophysical surveys 
C 1103-A 

Bolivia. gold ores C 1103-A 
California OP-2017 
Caribbean region, geophysical surveys C 1103-

A 
China 

engineering geology OP-546 
petroleum OP-936 

Colorado 
environmental geology C 1103-A 
geothennal energy OF 93-0680 
metal ores C 1103-A 

diamonds OF 94-0174 
earthquakes OP-701 
economic geology C 1103-A 

energy sources B 1926 
environmental geology YR; B 1926; OP-1837 
Florida. engineering geology OF 93-0381 
geologic hazards B 1926 
geophysical surveys B 1926; B 2047; OF 93-

0355; OF 93-0592; OF 93-0593-A; OF 93-
0593-B; OF 93-0676; OF 94-0001; 
OF 94-0251; OF 94-0252; OP-1553 

Great Lakes, hydrogeology OP-1306 
Great Plains, hydrology OF 94-0052 
Gulf of Mexico, sea waterOP-871 
hydrogeology B 1926 
hydrology WRI 93-4018; OP-813 
Idaho, environmental geology C 11 03-A 
Dlinois YR 
metal ores OF 94-0174 
Mexico, geologic hazards B 2047 
Missouri, geologic hazards OF 93-0680 
Nevada 

OP-1680 
mass movements OP-1169 
mineral resources OP-534 
waste disposal OP-1195 

Oregon, environmental geology OF 94-0001 
Pennsylvania, geophysical swveys B 1926 
Philippine Islands, geologic hazards B 2047 
pollution OP-599 
soils YR 
South Carolina, geologic hazards OP-313 
Washington, environmental geology OF 94-

0212 
West Virginia, environmental geology C 1103-

A;OP-466 
Wyoming, geophysical surveys B 1926 

Remsen Mill New Jersey 
hydrology OF 93-0444 

Ren Prospect 
gold ores OP-2 

renewable resources 
energy sources P 1570 

Reno Quadrangle 
Cenozoic MF-2154-D 
geophysical swveys OF 94-0006-A; OF 94-

0006-B. 
magmas OF 94-0148 

report see annual report 
Reserve New Mexico 

neotectonics C 1103-A 
reservoirs see also floods. 

Alabama, hydrology OF 93-0498 
Arizona, ground water OP-354 
Arkansas, hydrology WRI 93-4218 
Colorado 

hydrology WRI 91-4102; WRI 93-4018 
pollution C 1103-A 

Georgia, hydrogeology OP-1167 
hydrogeology WRI 93-4018; OF 93-0459; OP-

581 
hydrology WRI 94-4005 
Iowa. hydrology WRI 93-4099 
New York, ground water OP-2065 
North Dakota, hydrology WRI 94-4018 
Ohio, hydrology OF 94-0048 · 
Oregon WRI 93-4018 
South Carolina, hydrology WRI 93-4079 
South Dakota, hydrology WRI 94-4018; OP-

118 
Washington WRI 93-4018 

resinite 
energy sources OP-1074 

resource dassification 
environmental geology OP-455 



Resting Springs Formation 
petrology OP-1121 

resurfacing OP-1778; OP-1871 

retrograde metamorphism 
CaliforniaOP-1701 
Cyprus OP-986 
GennanyOP-1701 
Russian Federation OP-1701 

Revere Anticline 
energy sources OP-1857 

reverse faults see also imbricate tectonics. 
t~fornia 

P 1550-F 
engineering geology OP-948 
geologic hazards OP-766 
plate tectonics OP-1649 
seismology OF 94-0127 

MontanaOP-1562 
Northern Territory Australia, earthquakes OP-

1621 
Pakistan OP-1630 
seismology OP-1806 
South DakotaOP-631 
Washington OP-417; OP-1439 
Wyoming OP-1562 

reverse slip faults see thrust faults 
Rh see rhodium 

Rh-106 
pollution OP-478 

Rhaetian 
Great Britain OP-146 

rhenium see also Re/Os. 
petrology OP-1693 

Rhizocarpon geographicmn 
Quaternary B 2101 

rhizoliths 
Indiana, sedimentary petrology OP-382 
Wyoming, stratigraphy OP-1398 

Rhode Island see also Avalon Terrane; Nar
ragansett Basin. 
environmental geology OF 93-0292-A 
ground water, Washington County Rhode Is

land WRl 94-4096; OF 92-0049 
hydrogeology 

WRl 92-4119; OF 94-0115; OF 94-0339 
Cumberland Rhode Island WRI 93-4023 
Washington County Rhode Island OF 92-

0155 
hydrology WRI 93-4046; WRI 93-4092 
petroleum OF 93-0596-H 
pollution OF 93-0292-A 
Quaternary I-1970-A 
sedimentary petrology, Bristol County Rhode 

Island OP-1291 

Rhodes Tuff 
petrology OP-1982 

rhodium 
Commonwealth of Independent States, pollu

tionOP-478 
Europe, pollution OP-478 

rhyacolite see sanidine 

Rhynchonellida 
C.anadaOP-1035 
United States OP-1 035 

rhyodacites 
Oregon 

OP-612; OP-1715 
geochemistry OP-1 011 

rhyolite see rhyolites 
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Rhyolite Canyon Tuff 
maps OF 93-0590-A; GQ-1743 
petrology C 1103-A 

rhyolite tuff 
Arizona C 1103-A; GQ-1743 
Idaho, Miocene B 2091 

rhyolites see also pantellerite. 
OP-1289 
AlaskaOP-737 
Arizona OP-2059 
California 

Mesozoic OP-332 
Tertiary B 2053 

geochemistry OP-824 
Idaho, Miocene B 2091 
Nevada 

metal ores C 11 03-A 
structural geology OP-1679 
tectonics OP-405 

New Mexico 
geochemistry OP-2023 
metal ores OF93-0680; OP-1818 

North Carolina 
OP-712 

structural geology OP-1556 
structural geology OP-1182 
Texas, Oligocene OP-343 
tin ores B 2062 
Utah 

metal ores OP-1204 
molylxlenum ores OP-513 

Virginia OP-712 
Riau Indonesia 

energy sources OP-872 
geochemistry OP-626; OP-758 
sedimentary petrology OP-300 

Richard Russell thrust sheet 
structural geology OP-617 

Richland Washington 
waste disposal OF 94-0146 

Rico mining district 
base metals OP-1578 

Ridge Basin 
structural geology B 2053 

ridge belts OP-1868 
Rifle Falls Quadrangle 

maps OF 93-0700 
rift zones 

OP-1406; OP-1408 
Alabama, Jurassic OP-1358 
Alaska, tectonophysics OP-302 
Antarctica 

geophysical surveys OP-49 
Quaternary OP-50 
tectonics OP-884 

Arctic Ocean, ocean floors OP-301 
Arkansas 

faults OP-1197 
tectonics OP-1944 

Atlantic Ocean, stratigraphy OP-794 
California, tectonics OP-858 
energy sources OP-703 
Great Lakes, tectonophysics OP-518 
Hawaii 

geologic hazards OF 93-0551-B 
geothennal energy OP-175 
hydrogeology OF 93-0082; OP-799 
magmas OP-198 
structural geology OP-1890 
volcanology OP-593 

Kenya 

geophysical surveys OP-394; OP-710 
mantle OP-440 
petrology OP-588 
structural geology OP-441; OP-566 
tectonophysics OP-1519 

Missouri, tectonics OP-1944 
Nevada 

faults OP-981 
gold ores OP-931 
tectonics OP-858 

New England, stratigraphy OP-794 
New Mexico 

metal ores OP-1818 
petrology OP-990 

New York, natural gas OF 94-0211 
Russian Federation 

crust OP-982 
sedimentary petrology OP-1175 
structural geology OP-1541; OP-2022 
tectonophysics OP-1454 

Spain, metal ores OP-1487 
structural geology OP-1386 
Tennessee, faults OP-1197 

right-lateral faults 
Alabama OP-1952 
California 

P 1550-F; OP-87; OP-406; OP-454; OP-
497; OP-779; OP-881; OP-1936; OP-1953 
crustOP-784 
earthquakes OP-80; OP-407; OP-922 
engineering geology OP-498 
paleomagnetism OP-211 
plate tectonics OP-398 
Quaternary OP-693 
seismology OP-256; OP-335 

GeorgiaOP-1952 
Mexico, plate tectonics OP-398 
Mississippi Valley, seismology OP-805 
Montana B 2045 
Oregon, plate tectonics OP-398 
Virginia OP-1356 
Washington OP-417 

rilles OP-1031 
rills 

Arizona, geomotphology OP-653 
Rincon Formation 

Cretaceous OP-1657 
energy sources B 1995-F,G 
stratigraphy OP-1943 

Rincon Mountains 
metal ores C 1103-B 

ring complexes 
Saudi Arabia, metal ores OP-1508 

ring silicates see beryl; tounnaline 
rings, tree see tree rings 
Rio Amazonas see Amazon River 
Rio Bravo del Norte see Rio Grande 
RioCibuco 

sedimentary petrology OP-1798 
Rio de Ia Plata 

sedimentary petrology OP-1798 
Rio Grande 

environmental geology C 1103-A 
pollution C 1103-A 
Tertiary OP-1140 

Rio Grande de Loiza Basin 
pollution OP-1172 

Rio Grande de Manati 
sedimentary petrology OP-1798 

Rio Grande Rift 
crust OP-1925 
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faults OP-981 
petrology OP-1981 
tectonophysics OP-1938 

Rio Grande River see Rio Grande 
Rio Grande Valley 

hydrogeology OF 93-0456 
seismology B 2089 

Rio Lapa Basin 
hydrogeology WRI 91-4174 

Rio Majada Basin 
hydrogeologyWRI 91-4174 

Rio Mavaca Quadrangle 
maps MF-2241 

Rio Puerco 
pollution OP-510 

Rio Puerto N neva 
waterways OP-655 

Rio Tin to Spain 
pollution C 1103-A 

RioToro 
damsOP-594 

Riotinto see Rio Tinto Spain 
Ripley Formation 

Invertebrata B 2C173 
ripple marks 

OP-1853 
Arizona, hydrogeology OP-795 
hydrology OP-622 
Indiana OP-382 
Massachusetts, ocean floors OP-1998 
Mexico, stratigraphy OF 93-0680 
oceanography OP-1543 
Utah, engineering geology P 1514 
Wyoming OP-412 

rise, continental see continental rise 
risk, seismic see seismic risk 
river plain see alluvial plains 
River Plate see Rio de la Plata 

rivers see also channel geometry; channels; drain
age basins; drainage patterns; floodplains; mean
ders; stream transport. 
OF94-0052 
Arkansas, engineering geology OF 94-0052 
engineering geology WRI 93-4018 
Florida W 2373 
Georgia W 2373 
hydrogeology OF 93-0459 
lllinois, geochemistry C 1120-D 
Oregon, engineering geology WRI 93-4018 
Venezuela, mineralogy OP-596 
Washington, engineering geology WRI 93-

4018 
Riverside Mountains 

stratigraphy B 2053 
Riverton Wyoming 

geomorphology WRI 94-40(J7 
Rn see radon 
Rn-222 

Alabama, environmental geology OF 93-0292-
D 

Appalachians, pollution OF 93-0292-C 
Arkansas, environmental geology OF 93-0292-

F 
Atlantic Coastal Plain, pollution OF 93-0292-C 
C.alifomia, hydrogeology WRI 93-4043 
Colorado, ground waterOP-1301 
Connecticut 

environmental geology OF 93-0292-A 
ground waterOP-197 

Delaware, environmental geology OF 93-0292-
C 

environmental geology OF 93-0292-A; OF 93-
0292-B; OF 93-0292-C; OF 93-0292-D; 
OF 93-0292-E; OF 93-0292-F 

Florida, environmental geology OF 93-0292-D 
geochemistry OP-803 
geologic hazards OF 93-0292-C 
Georgia, environmental geology OF 93-0292-

D 
Great Lakes region, environmental geology 

OF 93-0292-E 
hydrogeology OP-556 
Idaho, hydrogeology OF 94-0066 
illinois, environmental geology OF 93-0292-E 
Indiana, environmental geology OF 93-0292-E 
Kentucky, environmental geology OF 93-0292-

D 
Louisiana, environmental geology OF 93-

0292-F 
Maine, geologic hazards OF 93-0292-A 
Maryland, environmental geology OF 93-0292-

C 
Massachusetts, environmental geology OF 93-

0292-A 
Michigan, environmental geology OF 93-0292-

E 
Minnesota, environmental geology OF 93-

0292-E 
Mississippi, environmental geology OF 93-

0292-D 
Nevada, hydrogeology WRI 93-4043 
New England 

environmental geology OF 93-0292-A 
pollution OF 93-0292-A 

New Hampshire, environmental geology 
OF 93-0292-A 

New Jersey 
environmental geology OF 93-0292-B 
pollution OF 93-0292-B 

New Mexico, environmental geology OF 93-
0292-F 

New York 
environmental geology OF 93-0292-B 
pollution OF 93-0292-B 

North Carolina, environmental geology OF 93-
0292-D 

Ohio, environmental geology OF 93-0292-E 
Oklahoma, environmental geology OF 93-

0292-F 
Pennsylvania, environmental geology OF 93-

0292-C; OP-1891 
pollution OF 93-0292-D; OF 93-0292-F 
Rhode Island, environmental geology OF 93-

0292-A 
South Carolina, environmental geology OF 93-

0292-D 
Tennessee, environmental geology OF 93-

0292-D 
Texas 

environmental geology OF 93-0292-F 
ground waterOP-1024 

Vermont, environmental geology OF 93-0292-
A 

Virginia 
environmental geology OF 93-0292-C 
geochemistry OP-1 04 

West Virginia, environmental geology OF 93-
0292-C 

Wisconsin, environmental geology OF 93-
0292-E 

Wyoming, hydrogeology OF 94-0093 

Roanoke Rapids Terrane 
tectonics OP-1449 

Roanoke River 
hydrology W 2408-A 

Roaring Fork Trend 
energy sources OP-1739 

Roberts Mountain Allochthon see Roberts Moun
tains Allochthon 

Roberts Mountains 
faults OP-981 
stratigraphy OP-1272 

Roberts Mountains ABochtbon 
petroleum OP-889 

Robertson River Igneous Suite 
maps MF-2229 

robots 
marine geology OF 94-0134 

Rochester Formation 
ground water OP-2065 
sedimentary petrology OP-1135 

Rochester Minnesota 
ground water W 2397 

rock bursts 
Utah, engineering geology P 1514 

Rock Creek Park 
tectonics OP-1296 

Rock Creek shear zone 
tectonics OP-1296 

Rock Eval see Rock-Eval 
rock glaciers 

Colorado, geomorphology OP-1688 
New Mexico, pedogenesis OP-19C17 

rock mechanics see also deformation; frost ac
tion; highways; hydraulic fracturing; tunnels; 
underground installations. 
OP-409; OP-450; OP-657; OP-724; OP-786; 

OP-979 
California 

P 1551-A 
ground water OF 94-0134 

District of Columbia OF 93-0350 
geologic hazards B 1926 
geophysics OP-589 
ground water WRI 93-4214 
Kenya, petrology OP-588 
natural gas P 1570 
Nevada OF 92-0201; OP-623; OP-869; OP-

886; OP-1373; OP-1934 
seismology OF 93-C1714 

rock salt see halite 
rock slip see rockslides 
Rock Springs Uplift 

Paleocene OP-453 
rock varnish 

Nevada, seismology OP-1101 
Rock-Eval 

California, continental margin OP-172 
Canada, energy sources OP-7C17 
energy sources OP-703 
geochemistry OP-88 
Great Britain, energy sources OP-146 
Montana, petroleum OF 94-0155 
Nevada, petroleum OF 94-0157 
petroleum OP-1587 
United States, energy sources OP-7C17 
Wyoming, energy sources OP-29; OP-31 

rock-stratigraphy see lithostratigraphy 
rockbursts see rock bursts 
Rockdale Run Formation 

Ordovician OP-1973 



rockfalls 
California, seismicity OP-1741 
Utah, earthquakes OP-1382 
Vermont, engineering geology B 2(175 

Rockford Illinois 
pollution WRI 93-4187 

Rockland East Quadrangle 
stratigraphy B 2088 

rockslides 
C~alifornia, engineering geology OP-325 
Colorado I-2370 
Utah, earthquakes OP-1382 
Virginia 1-2370 

Rocky Boy's Indian Reservation 
metal ores OF 93-0680; OP-10 

Rocky Face Fault 
stratigraphy OP-215 

Rocky Flats Plant 
geomorphology OF 94-0162 

Rocky Mountain foreland see Rocky Mountains 
foreland 

Rocky Mountain Mapping Center OF 94-0052 
Rocky Mountains see also Bridger Range; Mad-

isonRange. 
areal geology B 2045 
crust OP-2056 
deformation 

OP-1246 
Beartooth Mountains OP-1562 
Owl Creek Mountains OP-1771 
Wind River Range OP-1771 

earthquakes B 2089 
energy sources OP-1255; OP-1491 
environmental geology, San Juan Mountains 

C 1103-A 
geochemistry OF 93-0680; OP-563; OP-803 
geologic hazards 

OF 94-0198 
San Juan Mountains OF 94-0233 

geomorphology 
OP-1688 

San Juan Mountains OF 93-0548 
geophysical surveys 

1-1803-1; 1-2050-1 
Tobacco Root Mountains OF 93-0680 

ground waterWRI 93-4193; OP-330 
guidebook 

c 1097 
Beartooth Mountains OP-213 

hydrogeology 
OF 94-0124 

Wind River Range OP-1668 
hydrology C 1103-A 
maps GQ-1725; GQ-1738; GQ-1753; 1-2434 
metal ores 

Sangre de Cristo Mountains C 1103-A 
Southern Rocky Mountains OP-1858 

mineral resources, Beartooth Mountains 
C 1103-A 

Paleocene, Uinta Mountains OP-453 
petroleum OF 93-0596-D 
petrology, Beartooth Mountains OP-1709 
Phanerozoic, Uinta Mountains 1-2184-D 
plate tectonics OP-548 
pollution, San Juan Mountains C 1103-A; OP-

1892 
Quaternary 

OP-1833 
Sangre de Cristo Mountains OP-1906 
Wind River Range OP-611 

sedimentary petrology 
OP-1268; OP-1297; OP-1468 

Beartooth Mountains OP-1835 
Bighorn Mountains OP-1835; OP-1889 
Owl Creek Mountains OP-1835 
Wind River Range OP-1835 

sedimentation 
OP-1084 

Sangre de Cristo Mountains OP-1598 
seismology OP-1 076 
soils, Wind River Range OP-316; OP-1909 
stratigraphy 

I-2478; OP-200 
Canadian Rocky Mountains OF 93-0598; 

OP-788 
Central Rocky Mountains OP-1380 
Sawatch Range OP-1493 
Southern Rocky Mountains OP-1380 

tectonophysics OP-1154; OP-1938 
Tertiary, Bighorn Mountains B 2053 
Vertebrata, Absaroka Range OP-364 

Rocky Mountains foreland 
deformation OP-1771 
stratigraphy OP-1724 

Rodalquilar Caldera 
gold ores OP-12(17 
metal ores OP-768 

Rodentia 
Argentina OP-1081 
lndiaOP-1441 
Wyoming OP-1081 

rodents 
Argentina, stratigraphy OP-1 078 

Roermond earthquake 1992 
earthquakes EV 

roestone see oolite 
Rolla Missouri 

hydrology WRI 94-4019 
Romania see Danube River 
Rome Trough 

natural gas OF 94-0211 
Romeoville Illinois 

hydrogeology WRI 93-4048 
Romney Quadrangle 

maps OF 93-0009 
Roraima Formation 

areal geology B 2062 
Roseau Quadrangle 

maps 1-2358-A 
mineral resources OF 94-0428; OF 94-0429 

Roseburg Oregon 
hydrology WRI 92-4191 

Rosemont mining district 
metal ores C 1103-B 

Ross Ice Shelf 
tectonics OP-884 

Ross transect zone 
geophysical surveys OF 94-0180 

Roswell Resource Area 
economic geology C 11 03-A; OP-42 
mineral resources C 1103-A 

Rotaliina see Globigerinacea 
rotational wave see S-waves 
Rotliegendes 

Israel OP-624 
United States OP-624 

Rough Creek fault zone 
structural geology OP-1801 

Rough Creek Graben 
petroleum OF 94-0211 

Roumania see Romania 

rockfalls • Russian Federation 351 

Rowe Schist 
structural geology OP-1816 

Roxana Silt 
Quaternary OP-1208; OP-1839 

rubblerock see breccia 
rubidium 

Alaska, geochemistry OP-351 
Greenland, geochemistry OP-351 
Rb-87/Sr-86, Chile OP-1836 
Washington, geochemistry B 1846 

rubidium-strontium see Rb/Sr 
Ruby Mountains 

geochronology OP-560 
petroleum OP-889 

rudstone 
Indiana, sedimentary petrology OP-382 

Rugosa 
Central America OP-649 
New York OP-1755 
Oklahoma, stratigraphy OP-648 
South America OP-649 
Spain OP-646 

Ruhr 
sedimentary petrology OP-1179 

Rulison Fleld 
energy sources OP-1491 

Rum Jungle 
metal ores OP-1921 

Rumania see Romania 
Rumsey Hills 

geochemistry OP-169; OP-1216 
rural environment 

conservation OF 93-0130 
Ohio, hydrology WRI 93-4080 
Pennsylvania, pollution OP-315; OP-457; OP-

500 
Rush Creek Landslide 

Quaternary OP-13Z7 
Rush Springs Aquifer 

ground water OF 94-0041 
RUSKARTOGRAFIA 

conservation YR 
Russ Formation 

gold ores OP-2 
Russell Fault 

energy sources OP-1593 
Russell Spring Quadrangle 

maps OF 93-0717 
Russia see Russian Federation 
Russian Basin see Russian Plain 
Russian Far East 

maps OF 92-0020-H 
Russian Federation see also Caspian Basin; Don 

Basin; Russian Plain; Siberia. 
areal geology, Lake Baikal OP-471 
conservation, Lake Baikal YR 
crust, Baikal rift zone OP-982 
crystalline rocks, Kola Russian Federation OP-

1701 
engineering geology, Kola Peninsula OP-1702 
geochronology, Norilsk Russian Federation 

OP-1209 
geologic hazards 

Avacha B 2047 
Kamchatka Peninsula OF 93-0569 
K.arymskaya Sopka B 2047 
Klyuchevskaya Sopka B 2047 
Kuril Islands B 2047 
Sheveluch OF 93-0569 

geophysical surveys 



352 Russian Mission Quadrangle • Saint Petersburg Florida 

Kamchatka Russian Federation B 2047 
Kuril Islands B 2047 

maps 
Chukchi Peninsula OF 92-0020-H 
Koryak Range OF 92-0020-H 
Russian Far East OF 92-0020-H 

metal ores 
KareliaRussian Federation OP-928 
Norilsk region OP-167; OP-928; OP-973 
Norilsk Russian Federation OP-929 
Pechenga OP-928 

plate tectonics, Kamchatka Peninsula OP-279 
platinum ores, Norilsk region OP-977 
pollution OP-478 
Quaternary, Lake Baikal OP-151; OP-651; OP-

667; OP-840; OP-1176; OP-1409 
sedimentary petrology, Lake Baikal OP-174; 

OP-1175 
stratigraphy, Lake Baikal OP-384 
structural geology 

Baikal rift zone OP-985; OP-1540 
Lake Baikal OP-985; OP-1541; OP-2022 

tectonophysics 
Baikal rift zone OP-1454 
Kamchatka PeninsulaOP-280 
Murmansk Russian Federation OP-68 

Russian Mission Quadrangle 
geomorphology OF 93-0702-A; OF 93-0702-B 
geophysical swveys OF 94-0014-A; OF 94-

0014-B 
Russian Pacific region see Kamchatka Peninsula; 

Koryak Range; Kuril Islands 
Russian Plain 

Pliocene OF 94-0023 
stratigraphy OF 94-0023 

Russian Republic see Russian Federation 
Rustler Park Quadrangle 

maps GQ-1696 
Ruther Glen Quadrangle 

sedimentary petrology OP-586 
rutile 

Arkansas, metal ores OP-237 
RZWQM 

hydrology WRI 93-4018 

s 

S see sulfur 
S-32/S-34 see S-34/S-32 
S-34 

Alaska, sedimentary petrology OP-1825 
S-34/S-32 

Alaska, stratigraphy OP-732 
Arizona, ground water WRI 94-4063 
C.alifornia, geochemistry OF 93-0683 
C.anada, sedimentary petrology OP-1940 
China, metal ores OP-609; OP-1713 
Colorado 

metal ores OP-1654; OP-1858 
sedimentary petrology OP-1991 

diagenesis OP-1992 
geochemistry OP-910 
geomorphology OP-71 
Gulf Coastal Plain, energy sources OP-731 
Gulf of California, geochemistry OP-808 
Nevada, metal ores OP-1457 
Newfoundland, geochemistry OP-801 
Pacific Ocean, metal ores OP-978 
Pennsylvania, geochemistry OP-841 
Poland, lead-zinc deposits OP-2006 

Quebec, geochemistry OP-801 
Russian Federation, Quaternary OP-840 
Spain 

gold ores OP-1207 
metal ores OP-1487 

United States 
geochemistry OP-801 
sedimentary petrology OP-1940 

Utah, sedimentary petrology OP-1991 
Western Interior, stratigraphy OP-1863 
Yukon Territory, metal ores OP-1342 

S-35 
Colorado, hydrogeology OP-1668 
Wyoming, hydrogeology OP-1668 

S-waves see also SH -waves. 
OF 93-0714; OF 94-0431; OP-7; OP-79 
Armenia OP-595 
California 

OF 93-0542; OF 94-0127; OF 94-0278; 
OF94-0433; OP-253; OP-282; OP-373; OP-
507; OP-1071; OP-1326; OP-1427; OP-
1591; OP-1847 
earthquakes OP-1694 
engineering geology P 1551-A; OF 94-

0222; OP-1876 
neotectonics OP-495 
soil mechanics P 1551-A 

energy sources OP-1070; OP-2045 
engineering geology OP-508; OP-1942 
Gulf of California, crust OP-2056 
Iceland OP-1669 
Japan OP-1546 
Japan Sea, mantle OP-730 
Nevada 

engineering geology OP-125 
magmas OP-397 

Rocky Mountains, crust OP-2056 
Yellow Sea, mantle OP-730 

Sabine Uplift 
energy sources OF 93-0705 

Sacagawea Ridge 
soils OP-1909 

SacoBay 
changes of level OF 93-0381 

Sacra Fossae OP-1215 
Sacramento Basin 

natural gas OP-1628; OP-1629 
plate tectonics OP-634 

Sacramento Mountains 
. sedimentary rocks B 2053 
structural geology OF 94-0236 
Tertiary B 2053 

Sacramento River 
environmental geology OF 93-0440 
geochemistry OP-1451 
pollution OP-2000 
waterways OP-76 

Sacramento River delta 
faults OP-1387 
structural geology OP-1644 

Sacramento Valley 
Eocene OP-78 
geochemistry OP-1216 
gold ores OP-1303 
ground water W 0495 

Sadawga Dome 
structural geology OP-714 

Saddle Mountains Basalt 
ground water P 1413-B 

SagamiBay 
ocean floors OP-746 

Sagami Trough 
earthquakes OF 93-0542 

Sagami-nada see Sagami Bay 
Sagavanirktok Formation 

energy sources OP-1173; OP-1174 
lnvertebrataOP-103 

sagebrush 
Arizona, hydrology OF 94-0043 
Nevada, gold ores C 1103-A; OF 94-0237 

Sagehen Creek basin 
hydrogeology OP-8 

Saginaw Aquifer 
geochemistry OP-1604 
ground waterOP-1341 

Sahara see also Egypt; Sudan. 
oceanography OP-543 

Sailor Canyon Formation 
foliation OP-1564 

Saint Austell England 
geochemistry OP-1472 

Saint Clair River 
ground waterOP-1341 

Saint Croix 
ground water OP-898 

Saint Damase Formation 
geochemistry OP-801 

Saint EUas Mountains 
geochemistry OP-351 

Saint Fabien Deposit 
geochemistry OP-801 

Saint Francois Aquifer 
ground water P 1414-B 

Saint Helena 
plate tectonics OP-1747 

Saint Johns River basin 
ground water OF 93-0451; OF 94-0033 

Saint Joseph Idaho 
tectonics OP-1353 

Saint Joseph River basin 
ground water WRI 92-4142 

Saint Kevin Gulch 
environmental geology C 1103-A; OF 93-0680 
ground waterOP-330 

Saint Lawrence Lowlands 
QuatemaryOP-141 

Saint Louis Missouri 
geologic hazards OF 94-0179-0; OF 94-0179-

R; OF 94-0179-U 
geomorphology OF 93-0288 

Saint Louis Quadrangle 
geomorphology OF 93-0288 

Saint Marks Formation 
sedimentary petrology OP-156 

Saint Marks River 
hydrology WRI 93-4033 

Saint Mary Fault 
stratigraphy OP-577 

Saint Marys Formation 
sedimentary petrology OP-586 

SaintPererSandstone 
diagenesis OP-1293 
ground water W 2397 
pollution OP-1930 

Saint Peter-Prairie du Chien-Jordan Aquifer 
ground water W 2397 

Saint Peters Pennsylvania 
mineralogy OP-829 

Saint Petersburg Florida 
hydrology WRI 92-4127 



Saint Thomas 
ground water OF 91-0504 

Sainte Genevieve Limestone 
sedimentary petrology OP-382 

Sakhalin Russian Federation see Kuril Islands 

Sakura-jima 
geologic hazards B 2047 
geophysical surveys B 2047 
geophysics B 2047 

Salado Creek California 
stratigraphy OP-1829 

Salado Formation 
sedimentary petrology OP-1222 

Salamonie Dolomite 
sedimentary petrology OP-1135 

Salina Basin 
petroleum OF 94-0024 

Salina Group 
sedimentary petrology OP-1135 

Salinas Puerto Rico 
ground waterOP-711 

Salinas Valley 
paleomagnetism OP-1756 

Saline Range 
structural geology OP-1181 

saline water see salt water 
Salinian Block 

folds OP-304 
guidebook OP-847 
oceanography OP-305 
paleomagnetism OP-919 
plate tectonics OP-1346 

Salisbury Embayment 
Paleocene OP-284 
stratigraphy OP-1329 
Tertiary OP-1790 

Salmon River Addition 
maps MF-2272 

salt 
California, Quaternary OP-675 
Colorado, geochemistry OP-1428 
Greenland, Quaternary OP-675 
New York, geomorphology OP-1513 
Utah, geochemistry OP-1428 

Salt Anticline 
sedimentary petrology B 2000-F 

Salt Chuck Intrusion 
metal ores OP-509 

salt domes see also diapirism. 
ground water WRI 93-4071 
Gulf Coastal Plain, ground water WRI 93-4070 
Utah, deformation OP-2003 

Salt Lake Formation 
structural geology OP-1672 

Salt Lake Valley 
ground water WRI 92-4085 

salt marshes 
Germany, geomorphology OF 93-0381 
Great Lakes region, ecology OF 94-0200 
Gulf Coastal Plain, ecology OF 94-0200 
North Carolina, hydrogeology WRI 93-4051 
Pacific Ocean, Quaternary OF 93-0542 
Virginia 

geochemistry OP-1390 

ground water OP-1744 

Salt River valley 
ground water WRI 94-4063 
hydrology WRI 93-4102 

Saint Thomas • San Francisco Bay region 353 

salt tectonics see also diapirism; diapirs; salt 
domes. 
Florida, geophysical surveys OP-1013 
Gulf Coastal Plain, energy sources OF 93-0705 
Louisiana, natural gas OF 93-0705 
Texas 

energy sources OF 93-0705 
naiural gas OF 93-0705 

Salt Wash Sandstone Member 
uranium ores P 1548 

salt water see also salt-water intrusion. 
Arkansas, ground water OP-1466 
California 

earthquakes OP-1072 
ground water OF 93-0665 

Colorado Plateau, ground water OP-1867 
Hawaii, ground water OP-2008 
Louisiana, ground water OP-1466 
Michigan, ground water OP-1341; OP-2033 
Nebraska, ground water OP-1339 
Puerto Rico, ground water OP-1636 
Sweden, ground water OP-2009 

salt-water intrusion 
Arkansas, ground water OF 93-0494 
Florida, ground water WRI 92-4166; WRI 93-

4120; OP-571 
Kansas, hydrogeology WRI 93-4177 
Louisiana, ground water OF 93-0494 
Mexico, ground water OF 92-0171 
New Jersey, ground waterOP-474 
New York, ground water OP-1960 
Rhode Island, ground water WRI 94-4096 
South Carolina, ground water W 2421 
Spain, metal ores OP-768 
Texas, ground water OF 92-0171 
Utah, hydrogeology WRI 92-4043 
Virginia, ground water OF 93-0093; OP-736 

Salta Argentina 
stratigraphy OP-1824 

Salton Sea 
areal geology OP-1805 
hydrogeology OP-573 
hydrology WRI 93-4014 

Salton Sea geothermal field 
energy sources OP-721 

Salton Trough 
areal geology OP-1637 
ground water OP-802 
stratigraphy OP-1860 

Samaria Quadrangle 
stratigraphy B 2088 

samarium 
California, petrology OP-1982 
Sm-147 /Nd-144 

OP-584 
China OP-937 

sample location maps see site location maps 
San Andreas Fault 

areal geology OP-1637 
crust OP-784 
earthquakes OF 93-0378; OP-1307; OP-1501; 

OP-1729; OP-1951 
engineering geology P 1551-A; OP-1483 
faults OP-783; OP-1387; OP-1438; OP-1475; 

OP-1918 
fluvial features P 1551-E 
folds OP-304 
fractures OP-406 
geologic hazards P 1551-A; OF 94-0179-J; 

OF 94-0179-K; OP-939; OP-1476 
geophysical surveys OF 94-0241; OP-1091 

guidebook OP-964 
hydrogeology OP-446 
Invertebrata OP-907 
mapsi-2390 
neotectonics P 1550-F 
paleomagnetism OP-211; OP-919 
plate tectonics OP-634; OP-1649; OP-1655 
Pliocene OP-37 
seismicity C 1116; OP-2005 
seismology P 1550-F; OF 93-0542; OF 93-

0622; OF 94-0433; OP-202; OP-335; OP-
421; OP-424; OP-447; OP-782; OP-1385; 
OP-1869 

structural geology P 1550-F; B 2053; OP-779; 
OP-1504; OP-1644; OP-1686; OP-1859; 
OP-1958 

tectonophysics OP-69 
San Andres Formation 

ground water WRI 94-4033 
San Andres-Glorieta Aquifer 

ground water WRI 94-4033 
San Antonio Mountain Quadrangle 

maps GQ-1750 
San Bernardino Mountains 

areal geology OP-1637 
earthquakes OP-334 
economic geology OF 93-0552 
maps OF 93-0544 
petrology OP-1022 
Quaternary OP-946 
structural geology OP-1504 

San Bernardino Valley 
seismology OP-253 

San Clemente Island 
geophysical surveys OP-1576 

San Diego California 
areal geology OP-1525 
Cretaceous OP-1265 

San Diego Quadrangle 
areal geology OP-1525 
geophysical surveys OF 93-0564 

San Fernando earthquake 1971 
California OP-854 

San Fernando Valley 
structural geology OP-1128 

San Fernando Valley earthquake 1971 see San 
Fernando earthquake 1971 

San Francisco Bay 
earthquakes OP-1978 
ecology OF 93-0423; OF 94-0082 
engineering geology OF 92-0272 
environmental geology OF 93-0440 
estuaries WRI 93-4128 
geochemistry OP-1451 
geologic hazards P 1553-C 
geophysical surveys OP-1 091 
hydrogeology WRI 92-4064 
pollution OF 93-0500; OP-2000 
Quaternary YR 
seismology OP-507 
soil mechanics P 1551-A 
structuralgeologyOP-101; OP-1644 

San Francisco Bay region see also Lorna Prieta 
earthquake 1989. 
earthquakes OF 94-0218 
ecology OP-1514 
engineering geology OF 92-0272; OP-1483 
faults OP-1387; OP-1438 
geologic hazards WRI 93-4009; OF 94-0179-J; 

OF 94-0179-U; OF 94-0218; OP-121; OP-
959 



354 San Francisco California • sand waves 

geomorphology OF 93-0693 
geophysical swveys OF 93-0688; OF 94-0156; 

OF 94-0179-B; OF 94-0179-C; OF 94-
0241; OF94-0448; GP-1006; GP-1007; OP-
1091 

ground water OF 94-0418 
maps OF94-0132 
Quaternary OF 94-0231 
seismology OF 94-0433 
stratigraphy OF 93-0503 
structural geology OP-1644 
tectonophysics OP-608 

San Francisco California 
elastic waves OF 93-0583 
geologic hazards P 1553-A; OF 94-0179-J; 

OF 94-0179-K 
ground water WRI 93-4019 
guidebook OP-276; OP-964 
seismology OP-507; OP-807 
soil mechanics P 1551-A; OP-134 

San Francisco earthquake 1906 
California 

folds OP-304 
geologic hazards OP-1813 

Tennessee, geologic hazards OP-1813 
San Francisco Peninsula 

hydrogeology P 1551-E 
maps I-2390 
seismology OF 93-0398 

San Gabriel Fault 
structural geology B 2053 

San Gabriel Mountains 
economic geology OF 93-0552 
engineering geology OP-1483 
faults OP-783 
phase equilibria OP-1 021 
Quaternary OP-946 

San Gorgonio Pass 
structural geology OP-597 

San Gregorio Fault 
diagenesis OP-676 
maps 1-2390 
seismology P 1550-F 

San Hipolito Formation 
geochronology OP-312 

San Jacinto Fault 
earthquakes OP-1384 
Quaternary OP-946 
seismology OP-447; OP-2004 

San Jacinto Mountains 
economic geology OF 93-0552 

San Javier Quadrangle 
mineral resources C 1103-A 

San Joaquin Basin 
energy sources OP-1255 

San Joaquin River 
environmental geology OF 93-0440 
geochemistry OP-1451 
pollution OP-2000 

San Joaquin Valley 
Eocene OP-78 
ground water OF 93-0665 
hydrology WRI 93-4085; OF 94-0335 
metal ores OP-1528 
seismology OP-202 

San Jose California 
hydrogeology OP -446 
Tertiary OP-613 

San Jose Quadrangle 
Quaternary OF 94-0231 
stratigraphy OF 93-0344; OF 93-0503 

Tertiary OP-613 

San Juan Basin 
energy sources OP-1469 
faults OP-1467 
ground waterOP-1192; OP-1867 
hydrogeologyOP-1190; OP-1191 
metal ores OP-776; OP-1298 
natural gas WRI 94-4006 
sedimentary petrology OP-1834 
stratigraphyOC-0141; OC-0142; OP-965 
uranium ores OP-908 

San Juan Fault 
structural geology OP-878 

San Juan Islands 
structural geology OP-878 

San Juan Mountains 
environmental geology C 1103-A 
geologic hazards OF 94-0233 
geomorphology OF 93-0548 
pollution C 1103-A; OP-1892 

San Juan National Forest 
mineral resources OF 93-0571 

San Juan Puerto Rico 
waterways OP-655 

San Juan River 
environmental geology WRI 93-4065 

San Juan volcanic field 
metal ores OP-1299 
petrology OP-2064 

San Lorenzo Formation 
guidebook OP-847 

San Lorenzo River basin 
geologic hazards OF 94-0218 
ground water OP-1845 
hydrogeology P 1551-E 

San Luis Valley 
economic geology OF 94-0297 
environmental geology C 11 03-A 
geothermal energy OF 93-0680 
hydrogeology OF 93-0616 
metal ores C 1103-A 
petrology OP-1981 
pollution C 1103-A; OP-1892 
soils OF 93-0584; OP-1945 

San Manuel Arizona 
metal ores C 1103-B 

San Mateo Quadrangle 
mapsl-2390 

San Pablo Bay 
geochemistry OP-1451 
geophysical surveys OP-1091 
structural geology OP-1 01 

San Pedro Hills see Palos Verdes Hills 

San Pedro Sand 
guidebook OP-476 

San Pitch Mountains 
stratigraphy B 1787 -II 

San Rafael Basin 
metal ores C 1103-A 

San Rafael Mountains 
Cenozoic OP-2002 
paleomagnetism OP-1362 
sedimentary petrology OP-2037 

San Rafael Swell 
Jurassic OP-1784 
Phanerozoic 1-2184-D 

San Timoteo Badlands 
Quaternary OP-946 
structural geology OP-597 

Sanak-Baranofplutonic belt 
plate tectonics B 2068 

sand 
OP-1543; OP-1931 
Alaska, Quaternary B 2068 
Arizona, hydrology WRI 93-4034 
Atlantic Coastal Plain, ground water P 1410-D 
Colorado, Quaternary OP-523; OP-1627 
East Pacific Ocean Islands, geochemistry OP-

349 
Florida OP-1900 
geomorphology OF 93-0381 
Germany, shore features OF 93-0381 
Great Lakes, geomorphology OP-1300 
Gulf Coastal Plain, ground water P 1410-D; 

OP-952 
Illinois 

Quaternary OP-1208 
waste disposal W 2398 

Indiana, ground water OP-1287 
Israel OP-624 
Louisiana 

geomorphology OP-184 
tectonophysics OP-89 

Massachusetts 
OP-1998 

pollution OP-1391 
Minnesota 

ground water OP-2044 
hydrogeology OP-458 
pollution OP-2015 

Nevada, Quaternary OF 93-0689 
New Jersey 

environmental geology OP-11 05 
ground water OP-1955; OP-1969 

New Yolk, environmental geology OP-1105 
North Dakota, hydrogeology OP-458 
Ohio, Quaternary OP-1956 
Polynesia, geochemistry OP-349 
Puerto Rico 

OP-1798 
pollution OP-1879 

Saudi Arabia, Quaternary OP-1361 
South Carolina, ground water OP-1659 
Tennessee, ground water WRI 93-4075 
Texas 

geologic hazards OF 93-0381 
tectonophysics OP-89 

United Arab Emirates, Quaternary OP-1361 
United States OP-624 
Venezuela, mineralogy OP-596 
Wyoming, Quaternary OF 93-0687 

sand bars see bars 
sand bodies 

Colorado, Cretaceous OP-1535 
New Yolk, geomorphology OF 93-0381 
Utah 

B2000·F 
Cretaceous OP-1535 

Wyoming, stratigraphy OP-464 
sand dunes see dunes 
Sand Hills 

ground waterOP-1339 
Quaternary OP-1495 

Sand Ridge Aquifer 
ground water WRI 91-4042 

Sand Wash Basin 
sedimentary petrology OP-1297; OP-1835 

sand waves 
Massachusetts, ocean floors OP-1998 
New Yolk, geomorphology OF 93-0381 
oceanography OF 93-0381 



sandblows 
Mississippi Valley, geologic hazards MF-2264-

A 
Sandpoint Idaho 

structural geology OP-1645 
sands 

New Mexico C 1103-A 
Puerto Rico MF-2235 

sandstone see also greensand. 
Alabama 

OP-1418 
energy sources OP-797 

Alaska 
energy sources B 2068 
stratigraphy B 2068; OP-732 

Appalachians, metal ores OP-1878 
Arizona 

Cretaceous OP-900 
stratigraphy OP-1249 

California 
B 1995-D,E; OP-40; OP-676; OP-847; OP-

2036 
Cretaceous OP-900 
energy sources OP-1255 
paleomagnetism OP-650; OP-919 
petroleum OP-387 
stratigraphy OP-442 

Colorado 
OP-1418; OP-1598 

heavy mineral deposits B 2061-B 
Colorado Plateau, ground water OP-1867 
Far East, energy sources OP-792 
Florida 

geophysical surveys OP-1013 
Pliocene OP-1141 
tectonophysics OP-603 

Great Britain, energy sources OP-792 
Idaho 

Miocene OP-1100 
tectonics OP-1271 

Indiana, ground water OP-1287 
Israel OP-624 
LouisianaOP-1375 
Maine, stratigraphy OP-1376 
metal ores OP-776 
Mexico, stratigraphy OP-83 
Michigan 

OF 93-0103 
ground water OP-2033 

Mississippi OP-1375 
Montana 

ground water WRI 93-4193 
stratigraphy OP-547 
structural geology OP-1364 
tectonics OP-1271 

NevadaOP-1656 
New Mexico 

OP-1222 
heavy mineral deposits B 2061-B 

Newfoundland, geochemistry OP-801 
North Dakota, stratigraphy OP-1714 
Oklahoma 

energy sources OP-344; OP-1517 
pollution OP-1874 

Oregon, energy sources OP-1579 
Pennsylvania, energy sources OP-1857 
Poland, metal ores OF 92-0393 
Quebec, geochemistry OP-801 
Queensland Australia, petrology OP-1924 
Saudi Arabia 

metal ores OP-1508 
Quaternary OP-1361 

tungsten ores OP-429 
South Australia, petrology OP-1924 
structural geology OP-1182 
Texas OP-1222 
United Arab Emirates, Quaternary OP-1361 
United States 

OP-624 
geochemistry OP-801 

Utah 
B 2000-F; OP-1378; OP-1990 

natural gas OP-1150 
stratigraphyOP-136 
weathering OF 93-0390; OP-1719 

Virginia, energy sources OP-1739 
Washington 

energy sources OP-1579 
stratigraphy OP-580 

Western Interior, stratigraphy OP-1252 
Wyoming 

OP-239; OP-412; OP-438; OP-1446 
energy sources OP-413; OP-436 
oil and gas fields OP-1422 
Quaternary P 0932-D 
stratigraphy OP-1398 

sandstone-type 
Colorado Plateau, uranium ores P 1548 
metal ores OP-776 
New Mexico, uranium ores OP-1989 

sandurs see outwash plains 
Sangamonian 

lllinois OP-1208 
SangervUieFormation OP-1776 
Sangre de Cristo Formation 

sedimentation OP-1598 
Sangre de Cristo Mountains 

metal ores C 1103-A 
Quaternary OP-1906 
sedimentation OP-1598 

sanidine 
Arizona, geochemistry B 2053 
California 

geochemistry B 2053 
Pliocene OP-909 

Colorado, geochronology OP-729 
Idaho, Miocene B 2091 

Santa Ana Mountains 
areal geology OP-1706 
Cretaceous OP-1265 
Jurassic OP-1499 

Santa Ana Quadrangle 
areal geology OP-1706 
metamorphism OP-1705 

Santa Ana-Reserve extension zone 
neotectonics C 1103-A 

Santa Barbara California 
geochemistry OP-1221 
stratigraphy OP-1943 

Santa Catalina Mountains 
metal ores C 1103-A 

Santa Clara Valley 
engineering geology P 1551-A 
Quaternary OF 94-0231 
seismology OP-282; OP-1326 
structural geology OP-1128 

Santa Clara-CaUeguas Basin 
ground water OF 93-0147; OP-542 

Santa Cruz Basin Arizona 
ground water WRI 93-4196 

Santa Cruz Basin California 
paleomagnetism OP-1756 
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Santa Cruz California 
geophysical surveys OP-1091 
impact statements OF 94-0218 
Quaternary OP-477 
soil mechanics P 1551-A 

Santa Cruz Mountains 
diagenesis OP-676 
explosions OP-1066 
fluvial features OF 94-0187 
geologic hazards OF 94-0179-J; OF 94-0179-U 
guidebook OP-847; OP-964 
hydrogeology P 1551-E 
maps I-2390 
neotectonics P 1550-F 
soil mechanics P 1551-A 

Santa Cruz River 
geomorphology OF 93-0041 

Santa Fe Group 
OP-1140 
ground water WRI 92-4156 

Santa Fe mining district 
metal ores OP-3 

Santa Lucia-Orocopia Allochthon 
paleomagnetism OP-919 

Santa Margarita Formastion 
diagenesis OP-676 

Santa Margarita Formation 
energy sources OP-1593 

Santa Maria Basin 
energy sources B 1995-F,G; OF 93-0382 
paleomagnetism OP-1756 
sedimentary petrology B 1995-D,E; OP-148 
sedimentary structures B 1995-D,E 
sedimentation B 1995-D,E 
structural geology OP-1936 

Santa Maria Province 
petroleum B 1995-F,G 

Santa Maria Quadrangle 
structural geology OP-1974 

Santa Monica Mountains 
structural geology OP-1128 

Santa Rita Mountains 
metal ores C 1103-B; OF 93-0392 

Santa Rosa Basin 
plate tectonics OP-634 

Santa Teresa mils Quadrangle 
Quaternary OF 94-0231 

Santa Ynez Fault 
sedimentary petrology OP-2036 

Santonian 
Utah OP-1419 

Sao Bento Deposit 
gold ores C 1103-A 

Sapphire Fault 
areal geology B 2045 

saprolite 
Puerto Rico, geochemistry OP-1060 
Utah OP-1588 

sapropel 
Canada, sedimentary petrology OP-1940 
United States, sedimentary petrology OP-1940 

Sarasota Quadrangle 
diagenesis OP-2024 

Saratoga California 
hydrogeology OP-446 

Sarawan River 
Eocene MF-2263-E 

Saskatchewan 
natural gas OP-814 
stratigraphy OP-1319 
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Sasquatch Steps 
maps OF 92-0563 

satellites see Ariel Satellite; Ganymede Satellite; 
icy satellites; Io Satellite; Miranda Satellite; Ti
tania Satellite 

saturated hydrocarbons see hopanes 
Saudi Arabia see also Arabian Shield. 

metal ores OP-1508 
Quaternary OP-1094; OP-1361 
stratigraphy OP-809 

Saugus-Palmdale field test 
geophysical surveys B 2114 

Savannah River 
structural geology OP-524 

Savannah River Plant 
geomorphology OP-1582 
ground waterOP-1160; OP-1436 
hydrogeologyOP-1034; OP-1283 
maps OF 94-0181 
pollution OP-1033 

Sawatch Quartzite 
Cambrian OF 92-0718 

Sawatch Range 
stratigraphy OP-1493 

Sawtooth Range 
Cenozoic B 2053 

Sb see antimony 
Sb-125 

pollution OP-478 
SBEACH 

engineering geology OF 93-0381 
Sc see scandium 
SCAMP 

geophysical surveys OF 93-0283; OF 93-0315 
structural geology OP-2067 

Scandinavia see Denmark; Sweden 
scandium 

geochemistry OF 93-0393-A; OF 93-0393-B,C 
scanning electron microscopy 

petrology B 2047 · 
Scanning Hydrographic Operational Airborne 

Lidar Survey 
engineering geology OF 93-0381 

scarps 
OP-1146; OP-1609 
California OP-476 
Hawaii, petrology OP-363 
Nevada, faults OP-1977 
Utah, faults OP-1977 
Wyoming, deformation OP-831 

scheelite see tungsten ores 
ScbetTe model 

ground waterOP-153; OP-154 
schist see schists 
schistosity 

AlaskaOP-1574 
California, metamorphism OP-1705 
Vermont OP-714; OP-1815; OP-2013 

schists see also greenschist; greenstone; 
tourmalinite. 
OP-2053 
Alaska 

gold ores OP-1305 
structural geology OP-662 

Colorado, sedimentary petrology OP-1750 
Georgia, structural geology OP-524 
Kenya OP-588 
New Hampshire, ground waterOP-1458 
South Carolina, structural geology OP-524 
Vermont 

Cambrian OP-2014 
engineering geology B 2075 

schizomycetes see bacteria 
Schleswig-Holstein Gennany 

shore features OF 93-0381 
Scblumberger methods 

California OF 94-0202 
schuppen texture see imbricate tectonics 
scientific visualization 

OF 94-0001; OF 94-0052 
Alaska OF 94-0134 

Sdoto River basin 
hydrology WRI 93-4018 

scoria 
Oregon, geochemistry OP-1 011 
Philippine Islands OP-1855 

Scott Canyon Formation 
maps OF 94-0436 

Scotts Mills earthquake 1993 
earthquakes EV; OF 93-0535 
seismology OF 94-0163 

SeS-waves 
Japan Sea, mantleOP-730 
Yellow Sea, mantle OP-730 

Se see selenium 
Sea Beam see Seabeam 
sea fan see submarine fans 
sea floor spreading see sea-floor spreading 
sea floors see ocean floors 
sea ice 

Alaska 
OF 94-0025; OP-727 

Quaternary OP-1134 
Arctic Ocean OP-638 

sea mounts see seamounts 
Sea of Japan see Japan Sea 
Sea of Nedar OP-1403 
sea water see also brines. 

California 
ecology OF 93-0423; OF 94-0082 
geochemistry OP-1216 

Colorado, geochemistry OP-1428 
Florida, diagenesis OP-2024 
geochemistry OP-679 
ground waterOP-914 
Gulf of California, geochemistry OP-808 
Gulf of Mexico OP-871 
Japan Sea, Quaternary OP-1783 
Pacific Ocean 

OF94-0020 
metal ores OP-1309 
petrology OP-738 

Spain, pollution C 1103-A 
Utah, geochemistry OP-1428 

sea-floor spreading see also fracture zones; mid-
ocean ridges. 
AlaskaOP-302 
Atlantic Coastal Plain OP-385 
California OP-608 
Pacific Ocean, metal ores OP-978 
Russian Federation OP-280 

sea-floor trench see trenches 
sea-level changes see changes of level 
sea-water intrusion see salt-water intrusion 
Seabeam 

California, oceanography OP-305 
Chile, plate tectonics OP-25 
Japan, geophysical surveys OF 93-0542 
Pacific Ocean 

geophysical surveys OP-494 

ocean floors OP-360 

Seabee Formation 
stratigraphy OP-732 

Seal Cove Fault 
mapsl-2390 

Seaman Range 
maps I-2282 

seamounts 
California 

OF94-0134 
petrology OP-1214 

Marshall Islands, volcanism OP-501 
Mexico, petrology OP-1214 
Micronesia, volcanism OP-501 
Pacific Ocean 

ocean floors OP-340 
oceanography OP-960 
tectonophysics OP-708; OP-709 

seams, coal see coal seams 

Searles Lake 
Quaternary OP-675 

seas, epicontinental see epicontinental seas 

Seaside Quadrangle 
guidebook OP-964 

Seattle Basin 
energy sources OP-1579 

Seattle earthquake 1965 
earthquakes OF 93-0542 

Seattle Fault 
deformation OP-417 
neotectonics OP-1439 

Seattle Washington 
earthquakes OF 93-0542 
geologic hazards B 2047; OF 94-0179-E 
hydrology WRI 93-4018 
Quaternary OF 93-0542 

seawater see sea water 
Seboomook Formation 

OP-1776 
sedimentary petrology OP-1377 
structural analysis OP-92 

secondary ion mass spectroscopy 
Utah, geochemistry OF 94-0242 

secondary structures see concretions 

secondary wave St?e S-waves 
Sedan Quadrangle 

folds OP-1567 

Sedgwick Basin 
natural gas OF 94-0024 

sediment load see bedload 
sediment supply 

Antarctica, Quaternary OP-187 
Atlantic Coastal Plain, engineering geology 

OF93-0381 
Egypt, geomorphology OF 93-0381 
Florida, Quaternary OP-1600 
geomotphologyOP-1626 · 
Gulf Coastal Plain, engineering geology OF 93-

0381 
Netherlands 

OP-1643 
geomorphology OF 93-0381 

New Brunswick, geomorphology OF 93-0381 
Nova Scotia, changes of level OF 93-0381 
oceanography OP-1543 
Ontario, geomorphology OF 93-0381 
Saudi Arabia, stratigraphy OP-809 
stratigraphy OP-850 
Texas, stratigraphy OP-809 



sediment transport see also ice rafting; marine 
transport; stream transport. 
OP-1931 
Alabama, sediments OP-1961 
Alaska, Quaternary B 2068 
Arizona, geomorphology OP-653; OP-1662 
Atlantic Coastal Plain, changes of level OF 93-

0381 
California 

B 1995-D,E 
fluvial features OP-1984 
Miocene B 2053 

continental shelf OP-1244 
engineering geology OF 93-0381 
Florida 

geomorphology OF 93-0381 
oceanography OP-1900 

France, geomorphology OF 93-0381 
geochemistry OP-418 
geomorphology OF 93-0381 
Georgia, geomorphology OF 93-0381 
Germany, shore features OF 93-0381 
Great Lakes, geomorphology OF 93-0381 
hydrology WRI 93-4018 
Japan 

fluvial features OF 93-0381 
geomorphology OF 93-0381 

Louisiana 
geochemistry OP-820 
tectonophysics OP-89 

Maine 
OP-1377 
stratigraphy OP-1376 

Mariana Islands, geologic hazards OF 91-0571 
Massachusetts 

environmental geology OP-1116 
ocean circulation OP-1912 
ocean floors OP-1998 
pollution OP-1104 

Michigan, geomorphology OF 93-0381 
Micronesia, geologic hazards OF 91-0571 
Netherlands 

engineering geology OF 93-0381 
geomorphology OF 93-0381 

New York, geologic hazards OP-114 
New Zealand, geomorphology OF 93-0381 
North Carolina 

changes of level OF 93-0381 
oceanography OP-1797 

Nova Scotia, ocean floors OP-143 
Peru OP-1004 
Philippine Islands OP-1781 
Poland, geomorphology OF 93-0381 
Puerto Rico, Quaternary OP-1970 
Russian Federation, structural geology OP-

1540 
Taiwan, geomorphology OF 93-0381 
Tennessee, geomorphology WRI 93-4067 
Texas 

geologic hazards OF 93-0381 
tectonophysics OP-89 

United Kingdom, geomorphology OF 93-0381 
Utah, stratigraphy OP-136 
Venezuela 

hydrogeology OP-1660 
mineralogy OP-596 

Washington, hydrology OP-680 
sedimentary fault see growth faults 
sedimentary petrology see clay mineralogy; 

diagenesis; heavy minerals; reefs; sedimentary 
structures; sedimentation; sediments; weather
ing 
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sedimentary rocks see also anhydrite; cement; 
chemically precipitated rocks; coal; diagenesis; 
lithostratigraphy; oil sands; oil shale; organic 
materials. 
OP-419 
Alaska, Ostracoda OP-1 095 
Appalachians, ground waterOP-874; OP-1667 
arenite, Virginia OP-17 48 
argillite 

Canada OP-577 
Nevada OP-1 059 
United States OP-577 

Arizona 
B 2053; GQ-1720; I-2296 

manganese ores OP-1552 
petrology C 1103-B 
stratigraphy OP-1610 

Arkansas, metal ores OF 92-0288 
Atlantic Coastal Plain 

ground waterOP-1667 
stratigraphy OP-1329 

Bangladesh, structural geology OP-1539 
bentonite 

Arkansas OP-1616 
Ordovician OP-519 
Utah OP-1516 
Western InteriorOP-1864 

black shale 
OP-1400; OP-1992 
CanadaOP-788 
C.arboniferous OP-1143 
ChinaOP-160; OP-365; OP-1713 
Colorado OP-1428; OP-1991 
geochemistry OP-679; OP-803 
metal ores B 2049-A 
Pennsylvania OP-1857 
Pennsylvanian OP-1142 
Peru OP-1004 
United States OP-788 
Utah OP-1428; OP-1991 
Yukon Territory OP-365; OP-1342 

breccia 
Arizona P 1541; B 2053; C 1103-A; OP-

1264 
C.alifornia B 2053; OP-332; OP-1129; OP-

1988; OP-2002 
CanadaOP-84 
Colorado OP-1654 
Hawaii OP-590 
Indiana OP-382 
IowaOP-998 
Montana OP-1523 
NevadaC 1103-A; OP-1162; OP-1379; OP-

1679; OP-1915 
Peru C 1103-A 
South DakotaOP-631 
Utah OF 93-0680; OP-75 
Virginia OP-689 
Washington GQ-1726 

calcarenite, Atlantic Ocean OP-1799 
calcrete 

Nevada OF 93-0690 
Saudi Arabia OP-1361 
United Arab Emirates OP-1361 

caliche, Florida OP-742; OP-1832 
California 

B 2053; I -2305 
natural gas OP-1628; OP-1629 
plate tectonics OP-1346 

carbonate rocks 
AlabamaOP-1418 
Alaska B 2031; B 2068; OP-77 
Atlantic Ocean OP-794 

Basin and Range Province OF 93-0170 
CaliforniaOP-1317 
ChinaOP-317 
Colorado OP-1418; OP-1991 
Florida OF 94-0211; OP-1000; OP-1013 
gold ores OP-988 
Great Basin OF 93-0170 
Great Lakes OP-11 07 
Greenland OP-1315 
Idaho OF 93-0680; OP-1271 
Indiana OF 93-0627 
IowaOP-998 
Israel OP-624 
Midwest OP-1135 
MontanaOP-547; OP-1271 
Nevada WRI 93-4095; OF 93-0420; OP-66; 

OP-257; OP-972; OP-1317 
New England OP-794 
New Mexico OP-1222 
Ohio OF 93-0627 
Oklahoma OF 94-0024 
petroleum OF 94-0211 
Puerto Rico OP-1636 
South CarolinaOP-1315 
South Dakota OP-486 
Tennessee OP-951 
Texas OP-1222 
United Kingdom OP-1315 
United States OP-624 
Utah OF 93-0420; OF 93-0680; OP-630; 

OP-640; OP-1991 
Western InteriorOP-1219 

chalk, Colorado OP-690 
chemically precipitated rocks 

California OP-281 
Mexico OP-1085 

chert 
Alaska B 2068 
California OF 93-0296; OP-381; OP-442 
ChinaOP-160 
Nevada OF 93-0680; OP-1059 
paleomagnetism OP-1362 

China, metal ores OP-1186 
clastic rocks 

Alaska OF 93-0545 
Arizona B 2053 
Atlantic Ocean OP-794 
California B 2053 
Colorado WRI 93-4198; OP-140 
Kentucky B 2073 
Montana OF 93-0680; 1-2434 
New England OP-794 
Russian Federation OP-280 

claystone 
California OP-40 
Colorado OP-1065 
England OP-1179 
Florida OP-2024 
Germany OP-1179 
North DakotaOP-1714 
Western Interior OF 93-0680 
Wyoming P 0932-D 

conglomerate 
OP-1931 
Alaska B 2068 
Arizona B 2053; OP-900; OP-1249 
California B 1995-D,E; B 2053; OP-40; OP-

332; OP-398; OP-900; OP-919; OP-
1499; OP-1984 

Canada OP-577 
ChinaOP-1831 
Colorado OP-1598 
GhanaB2062 
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Hawaii OP-590; OP-606 
Mexico OP-398 
MontanaOP-1364 
NevadaOP-1355 
Oregon OP-398 
Pakistan OF 93-0680 
South Mrica B 2062 
United States OP-577 
Utah B 1787-II; OP-136; OP-1010 
Wyoming OP-239 

diamictite 
Arizona B 2053 
California OP-1499 
C.anada OP-577 
United States OP-577 

dolostone 
Alaska B 2068 
Arkansas OP-683 
C.a.lifornia OP-650; OP-1943 
Colorado OP-1428 
illinois WRI 93-4187 
Indiana OP-1287 
Missouri OP-683 
NevadaOP-1760 
New Jersey OP-1730 
Poland OF 92-0393 
Utah B 2087-A; OP-1428 

eolianite, Indiana OP-382 
evaporites 

OP-1992 
Atlantic Ocean OP-794 
California B 2053; OF 93-0558 
Colorado OP-1991 
Florida OP-1 000 
geochemistry OP-910 
Morocco OF 93-0680 
New England OP-794 
Nova Scotia OF 93-0680 
Saudi Arabia OP-1361 
stratigraphy OP-1251 
United Arab Emirates OP-1361 
UtahOP-1991 

fanglomerate 
Arizona P 1541; B 2053 
C.a.lifornia OP-358 

flysch 
AlaskaOP-1823 
California OP-1499 
Maine OP-92; OP-1377 

geophysical surveys B 1917-R 
grainstone 

AlaskaOP-1561 
FloridaOP-156 
Idaho B 2088 
Indiana OP-382 
Utah B 2088 

graywacke, Alaska OP-1041 
Idaho, stratigraphy P 1439 
ironstone, Pacific Ocean OP-340 
limestone 

Arizona B 2053; OP-1249 
Arkansas OP-683 
Atlantic Ocean OP-697 
C.a.liforniaOP-332; OP-1926; OP-2036; OP-

2037 
C.anada OP-577 
Colorado OP-1598 
Florida OP-1141; OP-1901 
Gulf Coastal Plain OP-952 
Hawaii OP-606 
lndianaOP-1287 
Kentucky B 2073 
Kuwait OP-1 077 

Mexico OP-1926 
Missouri OP-683 
Montana WRI 93-4193 
Nevada C 1103-A; OF 93-0680; OP-2; OP-

1239; OP-1272; OP-1726 
New Mexico C 1103-A; OP-469 
Ohio B 2059-D 
United States OP-577 
Utah OP-816; OP-1726 
Victoria Australia OF 93-0680 
Western Interior OP-210; OP-1006; OP-

1252; OP-1864 
marl 

Colorado OP-690 
Haiti OP-1473 
Virginia OP-557 
Western InteriorOP-1006 

Mexico, geochronology OP-312 
molasse 

AlabamaOP-1952 
Georgia OP-1952 
Pakistan OF 93-0680; OP-1630 

Montana B 2045; I-2433-A 
mudstone 

Alaska B 2068; OP-732; OP-1825 
Appalachians OP-1878 
C.a.lifornia OP-40; OP-281; OP-381; OP-

442; OP-676; OP-1943 
lowaOP-998 
metal ores OP-776 
Montana OP-547; OP-1364 
NevadaOP-2 
New Mexico OP-1989 
Newfoundland OP-801 
North DakotaOP-1714 
Oklahoma OP-1874 
Oregon OF 93-0623 
Quebec OP-801 
Texas OP-1854 
United States OP-801 
Wyoming OP-239; OP-412; OP-1398 

Nevada 
gold ores OP-694 
manganese ores OP-1552 
metal ores B 2077 
petroleum OF 94-0157 
stratigraphy OP-17 42 
tectonics OP-405 

New Jersey, hydrogeology OP-493 
New Mexico, lead-zinc deposits OP-1063 
non-metal deposits OF 93-0570-A; OF 93-

0570-B; OF 94-0294-A; OF 94-0294-B 
Oregon 

gold ores OP-32 
stratigraphy P 1439 

Pacific Ocean, stratigraphy OP-1 064 
packstone 

ldahoB 2088 
UtahB 2088 

Philippine Islands, magmas OP-1136 
phosphate rocks . 

California OP-442 
geochemistry OP-679; OP-803 
Idaho B 2023-B 
phosphate deposits OP-1417 
UtahOP-817 

porcellanite 
California OP-442 
Montana OP-1364 

quartz arenite 
Louisiana OP-1375 
Mississippi OP-1375 

redbeds 

Arizona B 2053 
Colorado Plateau P 1548 
metal ores B 2049-A 
NevadaOP-1118 
stratigraphy OP-1251 
Utah B 1787-11; OP-136; OP-1118 

sandstone 
AlabamaOP-797; OP-1418 
AlaskaB 2068; OP-732 
Appalachians OP-1878 
Arizona OP-900; OP-1249 
California B 1995-D.E; OP-40; OP-387; 

OP-442; OP-650; OP-676; OP-847; OP-
900; OP-919; OP-1255; OP-2036 

ColoradoB 2061-B; OP-1418; OP-1598 
Colorado Plateau OP-1867 
Far East OP-792 
FloridaOP-603; OP-1013; OP-1141 
Great Britain OP-792 
Idaho OP-1100; OP-1271 
Indiana OP-1287 
Israel OP-624 
LouisianaOP-1375 
Maine OP-1376 
metal ores OP-776 
Mexico OP-83 
Michigan OF 93-0103; OP-2033 
Mississippi OP-1375 
Montana WRI 93-4193; OP-547; OP-1271: 

OP-1364 
NevadaOP-1656 
New Mexico B 2061-B; OP-1222 
Newfoundland OP-801 
North DakotaOP-1714 
OklahomaOP-344; OP-1517; OP-1874 
Oregon OP-1579 
Pennsylvania OP-1857 
Poland OF 92-0393 
Quebec OP-801 
Queensland Australia OP-1924 
SaudiArabiaOP-429; OP-1361; OP-1508 
South Australia OP-1924 
structural geology OP-1182 
Texas OP-1222 
United Arab Emirates OP-1361 
United States OP-624; OP-801 
Utah B 2000-F; OF 93-0390; OP-136; OP-

1150; OP-1378; OP-1719; OP-1990 
Virginia OP-1739 
Washington OP-580; OP-1579 
Western InteriorOP-1252 
Wyoming P 0932-D; OP-239; OP-412; OP-

413; OP-436; OP-438; OP-1398; OP-
1422; OP-1446 

saprolite 
Puerto Rico OP-1060 
Utah OP-1588 

shale 
OP-703; OP-1321; OP-1399 

Alaska B 2068; OP-1041; OP-1173 
Arizona OP-1 007 
Arkansas OP-1453 
California B 1995-F,G; OP-442; OP-650; 

OP-1255; OP-1943; OP-2036 
Canada OP-707 
Colorado OP-1008; OP-1428; OP-1598 
CubaOP-1083 
Florida OP-1013 
Great Lakes OP-11 07 
ground water OP-625 
IdahoOP-1100 
IowaOP-998 
MontanaOP-1572 



NevadaOP-1059 
North Dakota OP-706 
Ohio OP-1956 
Oklahoma OP-345; OP-1453 
Oregon OP-1579 
Pennsylvania OP-1857 
Queensland Australia OP-1924 
Rocky Mountains OP-1491 
South Australia OP-1924 
Texas OP-691 
United States OP-7(J7 
Utah OP-1007; OP-1428; OP-1516; OP-

1588 
VirginiaOP-1739 
Washington OP-1579 
Western Interior OP-210; OP-1252; OP-

1864 
Wyoming P 0932-D; OP-239; OP-436; OP-

438; OP-637; OP-1398 
silcrete 

Canada OP-1319 
United States OP-1319 
Wyoming OP-1320 

siltstone 
AlaskaOP-732 
ArizonaOP-1249 
California OP-387 
energy sources OP-1074 
Florida OP-742 
MontanaOP-1364 
Nevada OF 93-0680; OP-2; OP-1059 
North DakotaOP-1714 
Oregon OP-1579 
VirginiaOP-1739 
Washington OP-580; OP-1579 
Wyoming OP-239; OP-412; OP-438; OP-

1398 
Texas, ground water WRI 93-4037 
ton stein 

Appalachians OP-1416 
Arkansas OP-1616 
China OP-975 
England OP-1179 
Europe OP-520 
Germany OP-1179 
Kentucky OP-1758 
Ohio OP-1618; OP-1619; OP-1758 
Texas OP-1854 
Utah OP-1201 

travertine 
Colorado OP-1877 
New Mexico OP-1190 
Virginia OP-511 

tufa, Nevada OP-66; OP-91 
Utah 

gold ores OP-641 
stratigraphy OP-17 42 

Venezuela 
B 2062 

economic geology B 2062 
metal ores B 2062 

volcanic breccia 
Mexico C 1103-A 
Spain OP-768 
Utah B 2071 

wackestone 
Idaho B 2088 
Utah B 2088 

Washington, natural gas OF 94-0159 
Wyoming 1-2433-A 

sedimentary structures 
banks 

sedimentary structures • sedimentation 359 

Mississippi WRI 93-4131 
oceanography OF 93-0381 

bedding 
barite deposits OF 94-0174 
Western InteriorOP-1864 

biogenic structures, IndonesiaOP-626 
bioherms, Kazakhstan OP-1183 
bioturbation 

CaliforniaOP-1221 
Massachusetts OP-1765 

Bouma sequence 
ColoradoOP-1750 
Mexico OP-83 

California 
B 1995-D,E 

Proterozoic OP-1122 
clastic dikes 

Arkansas OF 94-0179-T 
Utah B 2087-A; OP-1378 

Colorado, stratigraphy OP-965 
concretions, Western InteriorOP-210 
continental margin OP-1069 
cross-bedding 

OP-1931 
ArizonaOP-1249 
California OP-676 
Indiana OP-382 
Saudi Arabia OP-1361 
United Arab Emirates OP-1361 
Utah P 1514; OP-1990 
Wyoming OP-239; OP-240; OP-412; OP-

1422 
cross-stratification 

Colorado OP-1535 
Indiana OP-382 
Utah OP-1535 
Wyoming OP-412 

cyclothems, Western InteriorOP-210; OP-1252 
dune structures 

Colorado OP-793 
Saudi Arabia OP-1 094 
United Arab Emirates OP-1094 

Georgia, oceanography OP-1237 
graded bedding 

ColoradoOP-1750 
Florida OP-1141 
Mexico OF 93-0680 
Utah OP-1990 

laminations 
CaliforniaOP-148; OP-342; OP-1221 
Colorado OP-1535 
Florida OP-1600 
Kansas OP-1495 
Mexico OF 93-0680 
Nebraska OP-1495 
Nevada OF 93-0689 
New Mexico OP-1222 
Ohio OP-1956 
Saudi Arabia OP-1361 
Texas OP-1222 
United Arab Emirates OP-1361 
Utah OP-1535 
Wyoming OP-239; OP-240 

lebensspuren, Utah P 1514 
New Mexico, stratigraphy OP-965 
oncolites, China OP-1713 
planar bedding structures, Massachusetts 

WRI 91-4112 
ripple marks 

OP-1853 
Arizona OP-795 
hydrology OP-622 
Indiana OP-382 

Massachusetts OP-1998 
Mexico OF 93-0680 
oceanography OP-1543 
Utah P 1514 
Wyoming OP-412 

sand bodies 
Colorado OP-1535 
New York OF 93-0381 
Utah B 2000-F; OP-1535 
Wyoming OP-464 

sand waves 
Massachusetts OP-1998 
New York OF 93-0381 
oceanography OF 93-0381 

slump structures, Nevada OF 93-0689 
soft sediment deformation 

Oregon OF 94-0209 
Washington OF 94-0209 

stratigraphy OP-1251 
striations, Great Lakes OP-1899 
varves, Minnesota OP-90 
Virginia, structural geology OP-225 
Western Interior, stratigraphy OP-1219 

sedimentation see also basins; beaches; bedload; 
carbonate platforms; changes oflevel; channels; 
clastic wedges; continental margin sedimenta
tion; continental slope; cyclothems; deltas; 
diagenesis; dolomitization; erosion rates; estuar
ies; foreland basins; ice rafting; marine transport; 
progradation; reefs; salt marshes; sediment sup
ply; sediment transport; sedimentary rocks; sed
imentation rates; sediments; stream transport; 
tidal flats; turbidity currents. 
B 2047; OP-1277 
Alaska, stratigraphy B 2068 
Arizona 

faults OP-1039 
structural geology OP-734 

Atlantic Ocean, Pliocene OF 94-0023 
biochemical sedimentation 

Antarctica OP-187 
Idaho B 2023-B 
South Carolina OP-93 

bioclastic sedimentation 
Arctic Ocean OP-638 
IdahoB 2088 
Utah B 2088 

California 
OP-847 

gold ores OP-1303 
JurassicOP-1499 
metal ores OP-1350 
paleomagnetism OP-919 
Quaternary B 2053 
structural geology OP-734 

Canada, Jurassic OP-997 
chemical sedimentation, Idaho B 2023-B 
coastal sedimentation 

Atlantic Coastal Plain OF 93-0381 
Atlantic Ocean OF 93-0381 
Colorado OP-965 
engineering geology OF 93-0381 
France OF 93-0381 
geomorphology OF 93-0381 
Michigan OF 94-0200 
Netherlands OF 93-0381 
New Mexico OP-965 
Ohio OF 93-0539; OF 94-0200 
United Kingdom OF 93-0381 

deep-sea sedimentation, North Carolina OF 94-
0409 

deltaic sedimentation 
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California B 1995-D,E 
Colorado OP-965 
Louisiana OF 93-0381 
New Mexico OP-965 
Russian Federation OP-1175 

Denmarlc, geomotphology OF 93-0381 
detrital sedimentation 

Arizona C 1103-B 
California B 1995-D,E; C 1103-B 
Mexico C 1103-B 
Puerto Rico C 1103-A 

estuarine sedimentation 
California WRI 93-4128 
IndonesiaOP-133 

Fiji, gold ores OP-1861 
fluvial sedimentation 

Alaska B 2068 
ArizonaB 2053; WRI 93-4102 
California B 1995-D,E; B 2053 
Colorado OP-965 
Florida WRI 92-4127 
hydrology WRI 93-4018 
IndonesiaOP-133 
New Mexico OP-965 
Oregon OP-670 
Utah WRI 91-4111 
Venezuela OP-596 
Washington OP-680 
Wyoming OP-464; OP-831 

fluviolacustrine sedimentation, Utah B 2000-F 
glacial sedimentation 

Massachusetts OP-862 
North Carolina OP-712 
Pennsylvania OF 94-0434 
UtahOP-1908 
Virginia OP-712 
Wyoming OP-831; OP-832; OP-1909 

glaciofluvial sedimentation 
ground waterOP-331 
hydrogeology OP-1388 

glaciolacustrine sedimentation 
Michigan OF 94-0200 
Ohio OF 94-0200 

Gulf of Mexico OP-1994 
Idaho, stratigraphy P 1439 
Illinois, hydrology OP-1348 
Indonesia 

Cenozoic OP-1144 
energy sources OP-872 
geochemistry OP-626 

intertidal sedimentation 
OF93-0381 

France OF 93-0381 
geomotphology OF 93-0381 
Israel OF 93-0381 
United Kingdom OF 93-0381 

Kentucky OP-205 
lacustrine sedimentation 

California B 1995-D,E; B 2053; OF 93-
0558; OF 93-0683; OP-148 

geochemistry OP-910 
Great Lakes OF 94-0200 
Michigan OF 93-0381 
Nevada OF 93-0680 
New York OP-1513 
Ohio OF 93-0539; OF 94-0200 
Oregon OP-619 

marine sedimentation 
AlaskaOP-139 
Antarctica OP-187 
Atlantic Coastal Plain OP-284 
California OP-229 

Maryland, stratigraphy OP-283 

Massachusetts, oceanography OP-686 
metal ores B 2049-A 
Mexico, stratigraphy OF 93-0680 
Montana, coal OP-564 
Nevada 

faults OP-1039 
stratigraphy OP-1250 

New York, geomotphology OF 93-0381 
North Carolina, oceanography OP-686 
Ohio 

geomotphology OF 94-0200 
Quaternary OP-1314 

Oregon 
gold ores OP-1861 
Pleistocene OP-1717 
stratigraphy P 1439; OF 93-0623 

Pacific Ocean, crust OP-798 
paludal sedimentation, Oregon OF 94-0189 
Peru, oceanography OP-1 005 
Rocky Mountains, stratigraphy OP-1380 
Russian Federation 

Quaternary OP-1176 
structural geology OP-985 

Saudi Arabia, Quaternary OP-1361 
United Arab Emirates, Quaternary OP-1361 
Utah, defonnation OP-1246 
Virginia, stratigraphy OP-283 
Washington, Pleistocene OP-1717 
West Virginia OP-205 
Wyoming 

coal OP-564 
defonnation OP-1246 
Quaternary P 0932-D; OF 93-0687 

sedimentation rates 
AlaskaOP-1825 
Arctic Ocean, Pliocene OF 94-0023 
Argentina, stratigraphy OP-1824 
Bahamas, stratigraphy OP-496 
California 

paleomagnetism OP-650 
Quaternary OF 93-0558; OF 93-0683 

Chile, Quaternary OP-1253 
Colorado OP-1991 
Florida, QuaternaryOP-1600 
Idaho 

OP-1084 
geochemistry B 2023-B 

Japan Sea, Quaternary OP-1783 
Kansas, Quaternary OP-1495 
Massachusetts 

environmental geology OP-1401 
pollution OP-11 04 

Mississippi, hydrogeology OP-719 
Nebraska, Quaternary OP-1495 
Netherlands OP-1643 
Nevada, Quaternary OF 93-0357 
Pacific Ocean 

metal ores OP-978 
stratigraphyOP-159 

Russian Federation OP-174 
South Dakota, hydrology OP-118 
Utah OP-1084; OP-1991 
Virginia OP-511 
Western Interior, stratigraphy OP-1863 
Wyoming, stratigraphy OP-880 

sediments see also anhydrite; bedload; breccia; 
clay mineralogy; diagenesis; dolomitization; 
evaporites; gypsum; heavy minerals; liquefac
tion; littoral drift; peat; siliciclastics; stream sed
iments; turbidite; volcanic ash; volcaniclastics; 
weathering. 
Alabama OP-1961 

Alaska 
environmental geology OF 94-0044 
Pliocene OF 94-0023 
Quaternary B 2068 

alluvium 
ArizonaOP-341; OP-735; OP-861 
Arkansas WRI 92-4121; OP-1404 
Bangladesh OP-1539 
California P 1551-A; P 1551-E; OP-282; 

OP-353; OP-499; OP-1326 
Colorado OF 94-0162; OP-330 
GeorgiaOP-1582 
IdahoOP-181 
IowaOP-1228 
New Jersey OP-1803 
New Mexico OF93-0292-F 
OklahomaOP-110 
South CarolinaOP-1582 
Tennessee P 1470 
Texas WRI 93-4037 

Antarctica, Quaternary OP-187 
Arctic Ocean, Quaternary OP-1948 
Arizona 

hydrogeology OP-1349 
hydrology WRI 93-4014 
pollution OP-1595 

Atlantic Coastal Plain 
engineering geology OF 93-0381 
ground waterOP-195 

Atlantic Ocean 
economic geology OP-308 
heat flow OP-790 
pollution OP-615 

Atlantic region, oceanography OP-688 
Bering Sea, Quaternary OP-1948 
boulders 

Arizona OP-1662 
California OP-17 41 
Nevada OP-1169 
Pacific Ocean OP-592 
Pennsylvania OF 94-0434 
Puerto Rico OP-1970 

California 
OF93-0683 
engineering geology OF 94-0222 
environmental geology OF 93-0497 
geochemistry OF 93-0683; OP-1221; OP-

1451 
Holocene OP-342 
hydrogeology WRI 94-4160 
hydrology WRI 93-4014 
metal ores OP-1528 
Pliocene OF 94-0023 
pollution OF 93-0500; OP-2000 
Quaternary OF 93-0683; OP-675; OP-1220 

Canada 
pollution OP-1632 
Quaternary 1-1970-A 

carbonate sediments 
Florida OP-1168; OP-1900 
New Jersey OP-1792 

changes oflevel OF 93-0381 
clastic sediments 

OP-419 
AndesOP-54 
Atlantic Coastal Plain W 2414 
California OP-37 
Connecticut W 2381-B 
Fiji OP-1861 
geochemistry OP-418 
Gulf Coastal Plain W 2414 
Indiana OF 93-0627 
Kansas WRI 93-4177 



Massachusetts WRI 91-4112; OF 93-0159 
MontanaOP-564 
New Hampshire OF 93-0658 
Ohio OF 93-0627 
Oregon OP-1861 
Washington B 2085-B 
Wyoming OP-564 

clay 
Atlantic Coastal Plain OP-1366 
California OP-507 
Chile OP-41 
Colorado OP-1833 
East Pacific Ocean Islands OP-349 
Great Lakes OP-1177; OP-1300; OP-1899 
ground waterOP-625; OP-1910 
Israel OP-624 
Michigan OF 94-0200 
Nevada OF 93-0680 
New Jersey OP-1955 
New Mexico OP-1907 
New York OP-1856 
Ohio OF 94-0200; OP-1956 
Oregon OF 94-0189; OP-1579 
Pennsylvanian OP-1142 
Polynesia OP-349 
Texas OP-1854 
United States OP-624 
Utah B 1842-F 
Washington OP-1579 
Wyoming P 0932-D; OP-1723 

cobbles, Arizona OP-1662 
colluvium 

ArizonaOP-1264; OP-1662; OP-2021 
New Jersey OP-1803 
Ohio B 2059-B; B 2059-C; B 2059-D; 

B 2059-E 
Pennsylvania OF 94-0434 

Colorado 
environmental geology WRI 92-4188; 

OF 93-0534; OP-891 
geochemistry OF 94-0408; OP-563 
geomorphology OP-1688 
Quaternary OP-1710 

dust 
1-2391 
Alaska OP-350; OP-351 
Atlantic Ocean OF 94-0023 
environmental geology OP-1849 
Greenland OP-351 

energy sources OP-1070; OP-2045 
engineering geology OP-527 
Florida 

environmental geology OP-1901 
ground water WRI 92-4139 

France, geomorphology OF 93-0381 
geochemistry OF 93-0692; OP-679 
geomorphology OF 93-0381 
Georgia 

hydrogeology OP-1167 
oceanography OP-1237 
pollution OP-1033 

gravel 
Alaska OF 94-0023 
ArizonaB 2053; WRI 93-4034; OP-1264 
Brazil OP-245 
California B 2053; OP-8; OP-604 
Great Lakes OP-1300 
illinois OP-1208 
Indiana OP-1287 
Massachusetts OP-887; OP-1998 
Minnesota OP-2044 
New Jersey OP-1105; OP-1955; OP-1996 
New York OP-1105 

Nova Scotia OF 93-0381 
Ohio OP-1956 
Saudi Arabia OP-1361 
United Arab Emirates OP-1361 
Yukon Territory OF 94-0023 

Great Lakes 
geomorphology OF 94-0200; OF 93-0381 
QuatemaryOP-150 

Greenland, Quaternary OP-675 
Gulf Coastal Plain, engineering geology OF 93-

0381 
gyttja, Colorado OP-1833 
hydrology OF 92-0499; OF 93-0421 
Idaho 

environmental geology C 1103-A; OF 93-
0656 

ground waterWRI 93-4091; OP-1697 
petrology OP-999 

Illinois, environmental geology WRI 93-4056 
Japan Sea, Quaternary OP-1783 
Kansas. hydrogeology OF 93-0051 
Kentucky, hydrology OF 93-0326-A; OF 93-

0326-B 
loess 

Colorado OP-1627 
illinois OP-1208 
Mississippi Valley OF 94-0208 
New Mexico OP-1907 

Louisiana 
geochemistry OP-820 
Quaternary OF 93-0381 

marine sediments 
OP-1069 
Alaska P 1531; B 2055; B 2080; OF 94-

0025; OP-1825 
AndesOP-54 
Antarctic Ocean OP-38 
Arctic Ocean OF 94-0023; OP-163; OP-638 
Atlantic Ocean P 1570; OF 94-0023; OP-

695;0P-970 
Black SeaOP-472 
CaliforniaOP-172; OP-230; OP-1514 
Canary Islands OP-543 
Carboniferous OP-1143 
Florida OP-1900 
Gulf of California OP-808 
Gulf of Mexico OP-871; OP-1902 
Indonesia OP-1720 
Japan Sea OP-388 
Kazakhstan OP-1183 
Mariana Islands OP-264; OP-265; OP-266; 

OP-267 
Massachusetts OP-686 
Micronesia OP-264; OP-265; OP-266; OP-

267 
New England OP-695 
New Jersey OP-1996 
New York OF 93-0720 
North Carolina OP-489; OP-686; OP-1797 
Oceania OP-263 
Pacific Coast I-2091-A 
Pacific Ocean OP-51; OP-57; OP-263; OP-

865; OP-867; OP-970; OP-1166 
Peru OP-1005 
Philippine Islands OP-607 
Sahara OP-543 
Spain C 1103-A 
structural geology OP-1 06 
Virginia OF 94-0023 
West Pacific Ocean Islands OP-261; OP-

268; OP-269; OP-270; OP-274 
Maryland, geochemistry OP-747 
Massachusetts 
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environmental geology OP-1116; OP-1401; 
OP-1765 

pollution OP-1075; OP-1104 
Minnesota 

pollution WRI 93-4232 
Quaternary OP-90 

Mississippi, hydrogeology WRI 93-4068 
Montana 

deformation OP-1562 
environmental geology OF 94-0120 
geochemistry OF 93-0131 

mud 
OP-1543 
California P 1551-A; OP-507 
Florida OP-1600; OP-1900 
Great Lakes OP-1177; OP-1300; OP-1899 
Nevada OF 93-0689 
Oregon OF 94-0189 
Peru OP-1005; OP-1962 

Nebraska, hydrogeology OF 93-0051; OF 93-
0422 

Netherlands 
changes of level OF 93-0381 
geomorphology OF 93-0381 

Nevada 
environmental geology WRI 92-4024-C; 

WRI 93-4072 
hydrogeology WRI 94-4160 
metal ores C 1103-A 
Quaternary OP-91 
stratigraphy OP-1118 

New Jersey, hydrogeology WRI 91-4164 
New Mexico, environmental geology WRI 92-

4188; WRI 93-4065 
New South Wales Australia, geomorphology 

OF 93-0381 
North Carolina 

changes oflevel OF 93-0381 
environmental geology OF 94-0060 
geomorphology OF 93-0381 

Ohio 
environmental geology OF 94-0200 
geomorphology OF 93-0539; OF 94-0200 
hydrology OP-1018 

ooze, North CarolinaOP-1797 
Oregon 

environmental geology OF 93-0497 
Quaternary OF 94-0012; OP-670 

outwash 
California OP-604 
Indiana OP-1287 
Minnesota OF 93-0496; OP-2015; OP-2044 
New Jersey OP-1955 
Washington GQ-1680; GQ-1682 

Pacific Ocean 
metal ores OP-978 
stratigraphy OP-1840 

Pennsylvania, Quaternary OF 94-0434 
Peru OP-1004 
Philippine Islands, soils W 2410 
pollution OP-512; OP-756; OP-924 
quartz sand, Atlantic Coastal Plain B 2069 
Russian Federation 

OP-174; OP-471 
Quaternary OP-151; OP-651; OP-667 

sand 
OP-1543; OP-1931 
Alaska B 2068 
Arizona WRI 93-4034 
Atlantic Coastal Plain P 1410-D 
Colorado OP-523; OP-1627 
East Pacific Ocean Islands OP-349 
Florida OP-1900 
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geomorphology OF 93-0381 
Gennany OF 93-0381 
Great Lakes OP-1300 
Gulf Coastal Plain P 1410-D; OP-952 
Dlinois W 2398; OP-1208 
Indiana OP-1287 
Israel OP-624 
Louisiana OP-89; OP-184 
Massachusetts OP-1391; OP-1998 
Minnesota OP-458; OP-2015; OP-2044 
Nevada OF 93-0689 
New Jersey OP-1105; OP-1955; OP-1969 
New York OP-1105 
North Dakota OP-458 
Ohio OP-1956 
Polynesia OP-349 
Puerto Rico OP-1798; OP-1879 
Saudi Arabia OP-1361 
South Carolina OP-1659 
Tennessee WRI 93-4075 
Texas OF 93-0381; OP-89 
United Arab Emirates OP-1361 
United States OP-624 
Venezue1aOP-596 
Wyoming OF 93-0687 

silt 
Arizona OP-1662 
Atlantic Coastal Plain OP-1366 
Atlantic Ocean OP-695 
t1rile OP-41 
East Pacific Ocean Islands OP-349 
Florida OP-1900 
lliinois OP-1208 
Israel OP-624 
Louisiana OP -89 
Nevada OF 93-0680 
New England OP-695 
New Jersey OP-1105; OP-1955 
New Mexico OP-1907 
New York OP-1105 
Ohio OP-1956 
PolynesiaOP-349 
Puerto Rico C 11 03-A; OP-1798 
Saudi Arabia OP-1361 
TexasOP-89 
United Arab Emirates OP-1361 
United States OP-624 

South Carolina 
ground water OF 94-0058; OP-93 
pollution OP-1033 

South Dakota 
ground water OP-303 
hydrology WRI 93-4206; OP-118 

Tennessee, environmental geology WRI 93-
4148 

Texas, waste disposal WRI 93-4194 
till 

Great Lakes OP-1300; OP-1306; OP-1899 
lndianaOP-1287 
Massachusetts OP-862 
New Hampshire OP-1691 
New Mexico OP-1906; OP-1907 
Ohio OF 94-0200; OP-1314; OP-1956 
Pennsylvania OF 94-0434 
Rhode Island WRI 93-4046 
VennontOP-754 
Washington GQ-1680 
Wyoming P 0932-D; OP-1909 

United Kingdom, geomorphology OF 93-0381 
United States 

pollution OP-1632 
Quaternary I-1970-A 

Utah, stratigraphy OP-1118 

Venezuela, hydrogeology OP-1660 
Virginia 

ground waterOP-1744 
stratigraphy OF 93-0581 

Washington 
hydrology OF 93-0030 
Quaternary OF 93-0542 

West Virginia, hydrology I-2364-E 
Wyoming 

defonnation OP-1562 
hydrogeology OF 93-0476 
Quaternary OP-832 

Yugoslavia, Quaternary OP-663 
seepage lakes 

Florida, hydrology OP-773 
seeps. oil see oil seeps 
seismic energy 

elastic waves OP-375 
seismic gaps 

Alaska 
seismicity OP-761 
seismology OP-108; OP-514 

earthquakes OF 93-0542 
Mexico, seismology OP-1866 

seismic intensity 
Alaska, earthquakes B 2089 
California 

earthquakes OF 93-0556; OP-1194 
engineering geology OF 94-0248 
folds OP-304 

Canada, engineering geology OF 94-0248 
earthquakes OP-1919 
Hawaii, engineering geology OF 94-0248 
Iran, engineering geology OF 94-0248 
Japan 

Quaternary OF 93-0542 
seismology OF 93-0542 

Missouri, geologic hazards OF 93-0680 
Oregon, seismology OF 94-0163 
Puerto Rico, earthquakes B 2089 

seismic methods see also elastic waves; seismic 
networks. 
B 2047; OF94-0131; OP-394; OP-426; OP-745 
engineering geology OP-1483 
seismology OF 93-0714; OF 94-0433 
stratigraphy OP-850 

seismic migration 
C'.alifornia, crust OP-1589 
Nevada, geophysical surveys OP-1481 

seismic moment 
Alaska, seismicity OP-761 
C.alifornia 

earthquakes OP-252; OP-410; OP-422; OP-
922; OP-1509 

seismicity OP-1497 
seismology OP-256; OP-927 

earthquakes OP-1919 
Nevada, seismology OP-1775 
Pacific Ocean, seismology OP-569 
seismicity OP-822 
seismology OP-823 
South Mrica, seismic sources OP-559 

seismic networks 
Alaska, seismology B 2089 
C'.alifomia 

earthquakes B 2089; OF 93-0578; OF 94-
0141; OP-410; OP-610; OP-1194; OP-
1509 

engineering geology P 1551-A 
geophysical surveys OF 94-0156 
seismology OF 93-0369; OF 93-0542; 

OF 94-0199; OP-81; OP-1506; OP-1708 

tectonophysics OP-1045 
Canada, earthquakes B 2089 
earthquakes B 2089; C 1101 
geologic hazards OF 94-0179-U 
Gulf of California, crust OP-2056 
Hawaii, seismology B 2089; OF 94-0432 
Iceland, seismology OP-1506; OP-1669 
Idaho, earthquakes B 2089 
Japan,earthquakesOP-1546 
Kansas, microearthquakes B 2089 
Mississippi Valley, seismology B 2089 
Montana, earthquakes B 2089 
Nebraska, microearthquakes B 2089 
Nevada 

earthquakes B 2089; OF 93-0555 
seismology OF 93-0369; OP-81 

New Mexico, seismology B 2089 
Oklahoma, earthquakes B 2089 
Oregon 

geophysical sutveys B 2047 
seismology B 2089 

Rocky Motmtains, crust OP-2056 
seismicityOP-1108; OP-1274 
seismology OF 93-0322; OF 94-0183; OF 94-

0184; OF 94-0185; OF 94-0186 
Tennessee, seismology OP-699 
United States, earthquakes B 2089 
Washington 

earthquakes OF 93-0542 
geophysical sutveys B 2047 
seismology B 2089 

seismic promes see also vertical seismic profiles. 
Alaska 

energy sources OP-1174 
plate tectonics OP-279 
seismicity OP-761 
tectonophysics OP-302 

Antarctica, tectonics OP-884 
Arctic Ocean, ocean floors OP-301 
Arkansas 

geophysical sutveys OF 93-0680 
structural geology P 1538-A-C 

Atlantic Coastal Plain, tectonophysics OP-385 
Atlantic Ocean 

natural gas P 1570 
oceanography OP-644 
salt tectonics OP-183 
stratigraphy OP-794 

Bering Sea, natural gas P 1570 
Black Sea. natural gas OP-472 
CalifQroia. 

faults OP-1387 
folds OP-304 
geophysical sutveys OF 94.0448; OP-1091 
Miocene B 2053 
neotectonics OP-1953 
structural geology B 2053; OP-101; OP-

1644 
Canada, plate tectonics OP-1987 
Chile, plate tectonics OP-2.5 
energy sources P 1570 
Florida 

environmental geology OP-1901 
geophysical sutveys OP-1013 
oceanography OP-1900 

Great Lakes 
hydrogeology OP-1306 
Quaternary OP-1899 

Louisiana, tectonophysics OP-89 
Maine, changes oflevel OF 93-0381 
Nevada, geophysical surveys OP-1355 
New England 



oceanography OP-644 
stratigraphy OP-794 

New Jersey 
environmental geology OP-1105 
natural gasP 1570 
oceanography OP-1792 

New York, environmental geology OP-11 05 
North Carolina, natural gasP 1570 
Oceania, geophysical surveys OP-537 
Ohio, Quaternary OF 94-0200 
Oregon 

oceanography OP-620 
Quaternary OP-619 
tectonophysics OF 93-0542 

Pacific Ocean 
crust OP-798 
geophysical surveys OP-494; OP-537 
metal ores OP-978 
sediments OP-55 

Russian Federation 
plate tectonics OP-279 
tectonophysics OP-68 

South Dakota, structural geology OP-631 
structural geology OP-1801 
tectonophysics OP-785 
Texas 

environmental geology OP-401 
tectonophysics OP-89 

United States, plate tectonics OP-1987 
Washington 

geophysical surveys DDS-0016; OP-396 
tectonophysics OF 93-0542 , 

Wyoming, Quaternary OP-832 
seismic response 

California 
earthquakes C 1114 
engineering geology P 1551-A; P 1553-A; 

OP-1876 
geologic hazards P 1553-A 
seismic sources OP-362 
seismology OF 94-0127 
soil mechanics P 1551-A; OP-134 

Costa Rica, seismology OP-587 
earthquakes OP-1800 
Oregon, earthquakes OF 93-0542 
Panama, seismology OP-587 
Washington, earthquakes OF 93-0542 

selsmle risk see also seismic zoning. 
Alaska 

engineering geology OF 94-0218 
geologic hazards OF 94-0179-A; OF 94-

0218 
C.alifornia 

earthquakes OP-425 
engineering geology P 1551-A 
neotectonics OP-1950 

geologic hazards OF 94-0172; OF 94-0176; 
OP-1826 

Hawaii, geologic hazards OF 93-0551-B 
Mediterranean region, engineering geology OP-

337 
Mississippi Valley, geologic hazards P 1538-F-

G; OP-2035 
seismic sea waves see tsunamis 
seismic sounding see deep seismic sounding 
seismic sources 

OP-328; OP-1267; OP-1270; OP-1583; OP-
1896 
Alaska 

OF 94-0218; OP-1700 
Quaternary OF 94-0218 

Arkansas, structural geology OP-1999 

Australasia, geologic hazards OP-1198 
California 

OP-362; OP-1506 
geologic hazards OP-203 

ColombiaOP-6 
Iceland OP-1506 
Nevada 

OP-1775 
engineering geology OP-125 

Philippine Islands OP-1510 
South Mrica OP-559 

seismic stratigraphy 
Alaska, energy sources OP-1174 
Atlantic Ocean OP-794 
Nevada, geophysical surveys OP-1481 
New England OP-794 
Oceania, petrology OP-538 
Pacific Ocean, petrology OP-538 

seismic surge see tsunamis 
seismic surveys see also CALCRUST; COCORP; 

crust; Lithoprobe; seismic migration; seismic 
profiles; vertical seismic profiles. 
Alaska 

plate tectonics OF 93-0542 
structural geology OP-1313 
tectonics OP-46 

Antarctica, Cenozoic OP-155 
Arctic Ocean, oceanography OF 93-0389 
Arizona, mantle OP-67 
Arkansas 

faults OP-2001 
geophysical surveys OP-1893 
structural geology OP-1512; OP-1882; OP-

1999 
Atlantic Ocean, Neogene OP-1260 
Australia, structural geology OP-1261 
California 

engineering geology OF 92-0272 
geophysical surveys OF 94-0179-B; OF 94-

0179-C; OF94-0179-F; OP-1576 
mantle OP-67 
natural gas OP-230 
plate tectonics OP-555 
Quaternary YR 
seismology OF 94-0433 
structural geology OP-229 

Caribbean Sea, mantle OP-2055 
Colorado Plateau, tectonophysics OP-1766 
CollUllbiaPlateau,geophysicalsurveysOP-517 
energy sources OP-1469 
Florida, Quaternary OP-1600 
Great Lakes, tectonophysics OP-518 
Gulf of Califonria, mantle OP-2055 
Gulf of Mexico, sedimentation OP-1994 
Kenya 

geophysical surveys OP-394; OP-710 
structural geology OP-441 

Massachusetts 
Quaternary OP-485 
stratigraphy OP-696 
waterways OP-681 

Mississippi Valley, geophysical surveys OF 94-
0131 

Missouri 
geophysical surveys OP-1893 
structural geology OP-1882 

Nevada 
geophysical surveys OP-383 
structural geology OP-1354; OP-1754 
tectonophysics OP-1865 

New Jersey, stratigraphy OP-1804 
New York, ground water WRI 91-4042 
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North Carolina, geophysical surveys DDS-00 13 
Oceania, geophysical surveys OP-539 
Ohio, Quaternary OP-1314 
Pacific Ocean 

geophysical surveys OP-539 
marine geology OP-867 
oceanography OP-53; OP-592; OP-1166 

Russian Federation 
OP-471 
stratigraphy OP-384 

South Dakota 
ground water OP-303 
hydrology WRI 93-4206 

Texas, hydrogeology WRI 93-4112 
United Arab Emirates, ground water OP-963 
Virginia, stratigraphy OP-689 
Washington 

deformation OP -417 
natural gas OF 94-0159 
tectonics OP-1494 

seismic tomography 
seismology OP-490 

seismic waves see elastic waves 
seismic zoning 

Alaska, seismology OP-514 
California, seismic sources OP-362 
Costa Rica, seismology OP-587 
Mississippi Valley, geologic hazards P 1538-F-

G 
Missouri, geologic hazards OF 93-0680 
Panama, seismology OP-587 
Tennessee, seismology OP-699 

seismicity see also paleoseismicity; seismic gaps; 
seismicity maps; seismotectonics. 
P 1538-A-C; OF 93-0542; OP-822; OP-823; 

OP-1108; OP-1270; OP-1274; OP-1559; OP-
1583; OP-1664; OP-1806; OP-1838 
Alaska 

B 2089; OF 94-0218; OP-1700 
geophysical surveys OP-1217 
plate tectonics OP-279 
structural geology OP-1 090 
tectonophysics OP-1275 

Arizona, faults OP-1665 
Arkansas OP-1232; OP-1423 
Basin and Range Province, tectonophysics OP-

1~18 
California 

C 1116; OF 93-0369; OF 93-0542; OF 94-
0134; OP-22; OP-81; OP-253; OP-424; OP-
447; OP-502; OP-507; OP-782; OP-1308; 
OP-1316; OP-1427; OP-1497; OP-1597; 
OP-1641; OP-1708; OP-1741; OP-1819; 
OP-1869; OP-1917; OP-2005; OP-2027 
faults OP-783 
plate tectonics OP-1161 
structural geology OP-604; OP-1128; OP-

1644 
~tonics OP-893 
tectonophysics OP-1139 

Colorado OP-1076 
Colorado Plateau, tectonophysics OP-1218 
core OP-1276 
CostaRicaOP-179; OP-180; OP-587 
earthquakes OP-1844 
geologic hazards B 2047; OP-1826 
Georgian Republic OP-1648 
Hawaii 

OF 94-0169; OP-1641 
geologic hazards OF 93-0551-B 

Iceland OP-1669 
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Indonesia 
OP-1753 

stmctural geology OP-323 
Japan OF 93-0542 
Kentucky OP-1423 
Kenya, tectonophysics OP-1519 
Mississippi Valley 

B2089 
geophysical suiVeys OF 94-0131 

Nevada 
OF 93-0369; OP-81 
engineering geology OP-126 
faults OP-1665 

New Mexico B 2089 
Oregon OF 94-0226-B 
Panama OP-587 
Philippine Islands OP-1510; OP-1695 
plate tectonics I-2363 
Puerto Rico, tectonophysics OP-1171 
Russian Federation, plate tectonics OP-279 
structural geology OP-1801 
Utah, faults OP-1870 
Washington OF94-0226-B; OP-15 

seismicity maps 
California, earthquakes OF 94-0197; OP-334 
Mississippi Valley, geologic hazards MF-2264-

A 
Oregon, seismology OF 94-0226-A 
Washington. seismology OF 94-0226-A 

seismograms see theoretical seismograms 
seismographs see horizontal-component seismo

graphs; ocean bottom seismographs; three-com-
ponent seismographs; vertical-component 
seismographs 

seismology see core; crust; earthquakes; elastic 
waves; explosions; mantle; microearthquakes; 
Mohorovicic discontinuity; seismic sources; 
seismicity 

seismostratigraphy see seismic stratigraphy 
seismotectonics 

OP-1269; OP-1386; OP-1496; OP-1793; OP-
1880 
Alaska 

earthquakes OF 93-0542 
plate tectonics OF 93-0542 
seismology OF 94-0218; OP-487 

Arkansas OP-1197 
Australasia, geologic hazards OP-1198 
California 

OP-127; OP-779; OP-1036; OP-1504; OP-
1918; OP-1950 
earthquakes OP-374; OP-407; OP-610; OP-

1072;0P-1155; OP-1233; OP-1307;0P-
1412; OP-1420; OP-1696; OP-1916; 
OP-1951; OP-2011 

engineering geology OP-948 
fluvial features OF 94-0187 
geologic hazards OP-766; OP-939; OP-

1476; OP-1813 
seismicity OP-1596 
seismology OP-202; OP-335; OP-780; OP-

1385 
Columbia Plateau OP-533 
earthquakes OP-1061; OP-1117; OP-1234; OP-

1590; OP-1602; OP-1881 
Japan 

earthquakes OF 93-0542 
seismology OF 93-0542 

Mississippi Valley 
earthquakes OF 93-0680 
geologic hazards P 1538-F-G; OP-2035 

Nevada, seismology OP-1775 

Oregon, earthquakes OP-1768 
Pacific Ocean, plate tectonics OP-1703 
seismology OP-328; OP-1267; OP-1896 
Tennessee 

OP-1197; OP-1334 
geologic hazards OP-1813 
seismology OP-699; OP-1814 

Utah OP-1369 
Washington 

OP-1439 
earthquakes OP-1768 
plate tectonics OF 93-0542 

Wyoming OP-831 
Seldovia Quadrangle 

structural geology OP-1565 
SELECT.EXE 

earthquakes OF 94-0170-A; OF 94-0170-B 
Selenga Delta 

sedimentary petrology OP-1175 
selenium 

Alaska, metal ores C 1103-A 
Arizona, hydrology WRI 93-4014 
California, hydrology WRI 93-4014 
Colorado 

environmental geology WRI 92-4188 
pollution OF 93-0507 

Georgia, hydrogeology OP-1167 
ground water OP-444 
Montana, environmental geology OF 94-0120 
Nevada, environmental geology WRI 92-4024-

B; WRI 92-4024-C; WRI 93-4072 
New Mexico, environmental geology WRI 92-

4188; WRI 93-4065 
pollution OF 93-0679 
sedimentary petrology OP-1399 
Wyoming 

pollution OP-189 
Quaternary P 0932-D 

senaite 
Brazil, oxides OP-245 

Seneca Mine 
environmental geology OP-140 
hydrology WRI 92-4096 

Senonian see Campanian; Coniacian; Maestricht
ian; Santonian 

sensing, remotesee remote sensing 
Sepocarcinus berglundi 

Invertebrata OP-907 
sequence stratigraphy 

OP-850 
Alaska B 2068 
Atlantic Ocean, Neogene OP-1260 
California OP-442 
Canada OP-577 
Florida, Quaternary OP-1600 
Georgia, pollution OP-1 033 
Maryland, Tertiary OP-1790 
Montana OF 93-0680; OP-698 
NevadaOP-1625; OP-1725 
Saudi Arabia OP-809 
South Carolina, pollution OP-1 033 
Texas OP-809 
United States OP-577 
Utah OP-1516; OP-1625; OP-1640 
Virginia, Tertiary OP-1790 
Western Interior OP-210 
Wyoming OP-1640 

sericite 
metal ores OP-1328 
Nevada, gold ores OP-2 

serpentine 
California, structural geology OP-1686 

serpentinite 
California 

metal ores OP-1273 
sulfates OP-216 

Italy, stmctural geology OP-72 
Maryland, stratigraphy B 2076 
Oceania 

marine geology OP-263; OP-271 
oceanography OP-262 

Pacific Ocean 
marine geology OP-263; OP-271 
oceanography OP-262 

Washington, structural geology OP-878 
Seven Devils Mountains 

geomorphology P 1439 
Seventy Mile Range Group 

gold ores OP-327 
Sevier Desert Detachment 

structural geology OP-1369 
Sevier orogenic belt 

defonnation OP-1246 
metamorphism OP-1124 
orogeny OP-2030 
salt tectonics OP-1486 
stratigraphy B 1787-11; OP-1010 
structural geology OP-1170 

Sevy Dolomite 
structural geology OP-1760 

Seward Peninsula 
environmental geology OF 94-0310 
gold ores OP-1305 
structural geology OP-1738 

Seward Quadrangle 
economic geology MF-0880-B 

Sexton Creek Limestone 
sedimentary petrology OP-1135 

Seymour Aquifer 
pollution OP-1 025 

SO-waves 
OP-328 
California, engineering geology 

P 1551-A 
shaded reUef models 

California 
OF94-0134 

hydrology OF 94-0134 
geomorphology OF 94-0134 
Nevada, hydrology OF 94-0134 

SHAKE 
engineering geology P 1551-A 
soil mechanics P 1551-A 

shake wave seeS-waves 
shale 

OP-703; OP-1321; OP-1399 
Alaska 

OP-1041; OP-1173 
stratigraphy B 2068 

ArizonaOP-1007 
Arkansas OP-1453 
California 

OP-1255; OP-2036 
geochemistry B 1995..:F,G 
paleomagnetism OP-650 
stratigraphy OP-442; OP-1943 

Canada OP-707 
Colorado 

OP-1598 
geochemistry OP-1 008; OP-1428 

Cuba, plate tectonics OP-1083 



Florida, geophysical surveys OP-1 013 
Great Lakes, ground water OP-1107 
ground water OP-625 
Idaho, Miocene OP-1100 
Iowa. Cretaceous OP-998 
Montana. stratigraphy OP-1572 
Nevada, stratigraphy OP-1059 
North DakotaOP-706 
Ohio, Quaternary OP-1956 
OklahomaOP-345; OP-1453 
Oregon OP-1579 
Pennsylvania OP-1857 
Queensland Australia, petrology OP-1924 
Rocky Mountains OP-1491 
South Australia, petrology OP-1924 
Texas OP-691 
United States OP-707 
Utah 

OP-1007; OP-1588 
geochemistry OP-1428 
stratigraphy OP-1516 

VirginiaOP-1739 
Washington OP-1579 
Western Interior, stratigraphy OP-210: OP-

1252; OP-1864 
Wyoming 

OP-239; OP-436; OP-438; OP-637 
Quaternary P 0932-D 
stratigraphy OP-1398 

shale oil see oil shale 
shallow aquifers 

Arkansas, ground water OF 93-0494 
Atlantic Coastal Plain, ground water OF 93-

0484 
California. ground water OF 93-0665 
Colorado, hydrogeology OP-1668 
Florida, ground water WRI 92-4139; WRI 92-

4166 
Great Plains, pollution W 2413 
ground waterOP-444; OP-1822 
Indiana. hydrogeology WRI 92-4115 
Kentucky, environmental geology WRI 93-

4005 
Louisiana, ground water OF 93-0494 
Maryland, hydrogeology OP-726 
Massachusetts, ground water OF 93-0159 
Midwest, pollution OP-1 09 
Minnesota 

hydrogeology WRI 94-4009 
pollution OF 93-0373 

Missouri, pollution OF 93-0433 
Montana. hydrogeology WRI 93-4052 
Nevada 

ground water WRI 93-4118 
hydrogeology OF 90-0179 

Oklahoma. geochemistry OP-110 
pollution OP-1226 
Puerto Rico, ground water WRI 91-4124 
South Carolina. pollution WRI 93-4176 
United Arab Emirates, ground water OP-963 
Wyoming, hydrogeology OP-1668 

shaDow-focus earthquakes 
Japan 

OF93-0542 
geophysical surveys B 2047 

Washington, Quaternary OF 93-0542 
Shannon Lake Granite 

geochemistry OP-82 
Shark River 

hydrology OF 93-0444 
Shatsky Rise 

marine geology OP-867 

oceanography OP-865; OP-868 
stratigraphy OP-1840 

shear cleavage see slip cleavage 
shear wave see S-waves 
shear zones see also mylonites. 

Alaska 
gold ores OP-1676 
petrology OP-579 
structural geology OP-1842 

Appalachians OF 94-0420 
California 

crustOP-168 
earthquakes OF 93-0542; OP-379; OP-407 
fractures OP-406 
Quaternary YR 
seismology OP-335 
structural geology OP-779; OP-881 
tectonics OP-1310 

Canadian Shield, structural geology OP-248 
Cyprus, magmas OP-986 
Great Lakes, structural geology OP-248 
Maryland, faults OP-1242 
Massachusetts,tectonicsOP-1413 
Minnesota. metal ores OP-456 
Montana. metal ores OP-10 
Nevada 

faults OF 94-0049 
structural geology OP-2063 
tectonics OP-1037; OP-1310 

Pacific Ocean, tectonophysics OP-1704 
Queensland Australia. gold ores OP-327 
seismology OP-7 
structural geology OP-1 06 
Utah 

engineering geology P 1514 
structural analysis OF 93-0680 
structural geology OP-532 

Virginia 
faults OP-1242; OP-1448 
structural geology OP-1356 

Sheep Mountain 
maps OF 94-0191 

Sheep Pass Formation 
stratigraphy OP-1250; OP-1997 

sheet silicates see berthierine; chlorite group; clay 
minerals; mica group; serpentine group 

Sheffield Illinois 
waste disposal W 2398 

shelf, continental see continental shelf 
Shell Beach California 

geochemistry B 1995-F,G 
paleomagnetism OP-650; OP-1756 

Shenandoah VaHey 
geomorphology MF-2262 

Sheveluch 
geologic hazards OF 93-0569 

shield volcanoes 
P 1534; OP-1406; OP-1407 
Alaska 

GQ-1728 
petrology OP-17 45 

Hawaii, lava OP-243 
Shiga Japan see Lake Biwa 
Shin Ghwazha Mine 

Eocene MF-2263-B 
Shinanogawa River 

geomorphology OF 93-0381 
Shingobee Lake 

hydrology OF 93-0143 
Shingobee River 

hydrology OF 93-0446 
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Ship Mountains 
Tertiary B 2053 

Shiveluch Volcano see Sheveluch 
shoals 

Florida, engineering geology OF 93-0381 
Maryland, marine installations OF 93-0381 

shock metamorphism 
OP-1807 
Australia OP-1 009 
CanadaOP-84 
Colorado, geochronology OP-465; OP-1065 
Haiti OP-1808 
Iowa, Cretaceous OP-998 
Pacific Ocean, stratigraphy OP-1064 

shock waves 
Alaska. seismology OP-1700 
California. earthquakes OP-1509 

Shoemaker-Levy 9 Comet OP-942 
shore drift see littoral drift 
shore features see also barrier beaches; barrier 

islands; beach ridges; beaches; coastal dunes; 
coastlines; inlets; lagoons; marine terraces; salt 
marshes; spits; tidal flats; tidal inlets. 
Florida, Quaternary OP-7 42; OP-1832 
Ohio OF 94-0200 
Wales, Quaternary OP-356 

shoreUnes see also barrier islands; bays; coastal 
sedimentation; coastlines; hydraulics; inlets; lit
toral erosion; tidal inlets; waterways. 
Alabama, oceanography OF 94-0017 
Alaska, geologic hazards OF 94-0218 
California. ocean waves OF 93-0381 
engineering geology OP-137 
Great Lakes, geologic hazards OF 94-0255 
Louisiana. engineering geology OF 93-0381 
Mariana Islands, geologic hazards OF 91-0571 
Massachusetts, oceanography OF 94-0052 
Micronesia, geologic hazards OF 91-0571 

shortening, crustal see crustal shortening 
shoshonite 

Oregon, geochemistry OP-1 011 
Shotgun Butte 

energy sources OP-413 
oil and gas fields OP-240 
sedimentary petrology OP -412 
stratigraphy OP-629 

Shuksan Greenschist 
structural geology OP-878 

Shumagin Islands 
seismology OP-108; OP-487; OP-514 

Shumagin Islands earthquake 1993 
seismology OP-487; OP-514 

Shuttle Imaging Radar 
Brazil, geophysical surveys OP-171 

Si see silicon 
Siak Kanan Indonesia 

energy sources OP-872 
geochemistry OP-758 

Siam see Thailand 
Siberia 

geochemistry OP-1447 
geochronology OP-1209 
metal ores OP-929 
oceanography OP-727 
Quaternary OP-667; OP-840; OP-1176; OP-

1409 
sedimentary petrology OP-174 

Siberia-Soviet Far East see Russian Far East 
Sichuan Basin 

energy sources OF 94-0426 
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Sicily Italy see also Mount Etna; Pantelleria. 
petrolewn OF 94-0166 

side-looking airborne radar see SLAR 
siderite 

Alaska 
geochemistry OP-1707 
stratigraphy OP-732 

Idaho, metal ores OP-1294 
siderite (meteorite) see iron meteorites 
Sierra Blanca Peak 

pedogenesis OP-1907 
Sierra Ladrones Formation 

Tertiary OP-1140 
Sierra Madre 

Cenozoic OP-2002 
Sierra Nevada 

areal geology OP-1236 
earthquakes OP-1072 
faults OP-1157; OP-1392; OP-1438 
foliation OP-1564 
geomorphology OP-1426 
geophysical surveys OP-1091 
gold ores OP-1303 
ground water OF 94-0039 
hydrogeology OP-8 
hydrology WRI 93-4018 
JurassicOP-1852 
Mesozoic OP-332 
orogeny OP-286 
petrologyOP-1425; OP-1505; OP-1920 
Quaternary OP-91; OP-1156 
sedimentary petrology OP-40 
soils OF 94-0188 
structural geology OP-1393 
tectonophysics OP-785 

Sierra Nevada Batholith 
Mesozoic OF 94-0267 
structural geology OP-454 

Sigillaria 
Nova Scotia, sedimentary petrology OP-1617 
stratigraphy OP-1549 

Signal Arizona 
Tertiary B 2053 

Signal Hills 
Quaternary OP-693 

Signal Quadrangle 
maps GQ-1709 

Sila Massif 
Paleozoic OF 94-0190 

silcrete 
Canada, stratigraphy OP-1319 
United States, stratigraphy OP-1319 
Wyoming OP-1320 

Silesia 
lead-zinc deposits OP-1580; OP-1581; OP-

2006 
metal ores OF 92-0393 

Siletz Terrane 
plate tectonics OP-903 

silica 
California, energy sources OP-721 
Idaho, geochemistry B 2023-B 
Nevada, environmental geology OF 93-0690 
South C.arolina, ground water W 2416 

silica minerals see chalcedony; cristobalite; opal; 
quartz 

silicates see also aluminosilicates; asbestos; chain 
silicates; framework silicates; orthosilicates; 
ring silicates; sheet silicates. 
Italy, fluid inclusions OP-60 

Japan Sea, mantle OP-730 
Puerto Rico, geochemistry OP-1 060 
Yellow Sea, mantle OP-730 

siliciclastics 
Alaska, stratigraphy OP-732 
Appalachians, stratigraphy OP-1791 
California, Tertiary B 2053 
Colorado, Cretaceous OP-1535 
Idaho 

sedimentation OP-1 084 
stratigraphy OF 93-0680 

Indonesia, Cenozoic OP-1144 
Maine, sedimentary petrology OP-1377 
Nevada, diagenesis OP-1656 
New Jersey, oceanography OP-1792 
Newfoundland, geochemistry OP-801 
Pennsylvanian OP-1142 
Quebec, geochemistry OP-801 
United States, geochemistry OP-801 
Utah 

Cretaceous OP-1535 
sedimentary petrology B 2087-A; OP-1378 
sedimentation OP-1084 
stratigraphy OF 93-0680 

Western Interior, stratigraphy OP-1252 
silicification 

Nevada, metal ores OP-923 
silicon 

geochemistry OF 93-0393-A; OF 93-0393-B,C 
Indonesia 

geochemistry OP-626 
sedimentary petrology OP-1720 

Ontario, mineralogy OP-1394 
Silicon Valley 

pollution OP-1048 
silification see silicification 
Siljan Ring 

energy sources P 1570 
sillimanite 

Mexico, crystalline rocks OP-1123 
Wyoming, structural geology OP-1560 

sillimanite deposits 
Appalachians MF-2198-B 

sills 
AlaskaOP-1247; OP-1430 
California, Proterozoic OP-1122 
NevadaOP-397 
New Mexico OP-1682 
Ontario, metal ores OP-928 
Russian Federation, metal ores OP-928; OP-

973 
Utah, sedimentary petrology OP-1378 
Washington, deformation OP-417 

Silsilah ring complex 
metal ores OP-1508 

silt 
Arizona, geomorphology OP-1662 
Atlantic Coastal Plain, pollution OP-1366 
Atlantic Ocean OP-695 
Chile, Quaternary OP-41 
East Pacific Ocean Islands, geochemistry OP-

349 
Florida OP-1900 
Illinois, Quaternary OP-1208 
Israel OP-624 
Louisiana, tectonophysics OP-89 
Nevada, Quaternary OF 93-0680 
New England OP-695 
New Jersey 

environmental geology OP-1105 
ground water OP-1955 

New Mexico, pedogenesis OP-1907 
New York, environmental geology OP-11 05 
Ohio, Quaternary OP-1956 
Polynesia, geochemistry OP-349 
Puerto Rico 

OP-1798 
heavy mineral deposits C 1103-A 

Saudi Arabia, Quaternary OP-1361 
Texas, tectonophysics OP-89 
United Arab Emirates, Quaternary OP-1361 
United States OP-624 

siltstone 
Alaska, stratigraphy OP-732 
Arizona, stratigraphy OP-1249 
California, petrolewn OP-387 
energy sources OP-1074 
Florida, Quaternary OP-742 
Montana, structural geology OP-1364 
Nevada 

gold ores OP-2 
stratigraphy OF 93-0680; OP-1059 

North Dakota, stratigraphy OP-1714 
Oregon, energy sources OP-1579 
Virginia, energy sources OP-1739 
Washington 

energy sources OP-1579 
stratigraphy OP-580 

Wyoming 
OP-239; OP-412; OP-438 

stratigraphyOP-1398 
Silurian see also Waits River Formation. 

OF 94-0211; OP-912 
Alaska OP-1603 
Appalachians OF 94-0211 
Brassfield Formation, sedimentary petrology 

OP-1135 
Great Lakes OP-1107 
Indiana OP-1287 
Lockport Formation 

gronnd water OP-2065 
sedimentary petrology OP-1135 

New York OP-1513 
Niagaran 

Great Lakes OP-1300 
Great Lakes region OF 94-0211 

Perry Mountain Formation OP-1376 
Rochester Formation 

gronnd water OP-2065 
sedimentary petrology OP-1135 

Salina Group, sedimentary petrology OP-1135 
Sangerville Formation OP-1776 
Tuscarora Formation, mineralogy OP-1748 

silvanite see sylvanite 
silver 

Arizona, geochemistry C 1103-A 
Chile, metal ores C 1103-A 
Colorado, hydrogeology OF 93-0447 
geochemistry OF 93-0416 
Georgia, hydrogeology OP-1167 
Massachusetts, pollution OP-1075 
South Carolina, metal ores OP-19 
United States, metal ores C 1103-A 

Silver Bell Mountains 
copper ores C 1103-B 
metal ores C 1103-A 

Silver Creek Deposit 
base metals OP-1578 

silver ores 
OP-1328 
Alaska C 1103-A; OF 93-0275 
Alps OP-1921 
Andes OP-217; OP-899 



Appalachians MF-2198-A 
Arctic region OP-1921 
Arizona OF 93-0392 
Bolivia C 1103-A; OF 94-0238 
British Columbia OF 93-0275 
California OP-1273 
Chile C 1103-A; OP-598 
Colorado C 1097; OP-1298; OP-1299; OP-

1654 
Greenland OP-1315 
Idaho P 1439 
MontanaOP-10; OP-214 
Nevada B 2077; C 1103-A; OF 93-0560-D; 

OP-3; OP-73; OP-639; OP-923; OP-1196; 
OP-2028 

New Mexico C 1103-A; OP-1507; OP-1818 
Pacific Ocean OP-1309 
Peru C 1103-A 
South CarolinaOP-1315 
Spain OP-1487 
United Kingdom OP-1315 
United States C 1103-A 
Utah OP-639 

Simeon of Island Quadrangle 
geochronology MF-2155-E 

Simi Hills 
structural geology OP-1128 

Simpson Field 
energy sources OP-731 

Simpson Group 
natural gas OF 94-0024 

Simpson Peninsula 
stratigraphy OP-732 

Simpsonian 
Quaternary B 2055 

SIMS see secondary ion mass spectroscopy 
SIMUL3 

seismology OF 94-0431 
SIMULPS12 

seismology OF 94-0431 
Sind Pakistan 

coal YR; OF 93-0589; OF 94-0167; OP-1980 
energy sources OF 93-0523 
stratigraphy OP-1 097 

Siniktanneyak Mountain Ophiolite 
Jurassic OP-1692 

sinkholes 
Georgia, hydrogeology WRI 93-4044 
Kentucky, ground waterOP-834 
Pennsylvania, ground water WRI 94-4059 
Virginia MF-2262 
West Virginia MF-2262 

Sinkiang Weiwu'er Zizhiqu see Xinjiang China 
Sinking Creek Mountain 

maps I-2370 
Sinsinawa River basin 

ecology WRI 93-4024 
hydrology WRI 93-4024 

Sioux Uplift 
petroleum OF 94-0024 

Siskiyou Orogeny 
structural geology OP-1360 

Sisquoc Formation 
energy sources B 1995-F,G; OF 93-0382 

site location maps 
Alaska 

geochronology MF-2155-E 
Mesozoic OF 93-0713 
mineral resources MF-2271 

Appalachians, nonmetal deposits MF-2215-D 

Simeonof Island Quadrangle • Smithland Dam 367 

Arizona 
geochemistry B 2021-D 
hydrogeology WRI 93-4212 
hydrology WRI 92-4065; WRI 93-4102 

California 
hydrogeology WRI 93-4043 
stratigraphy OF 93-0344; OF 93-0503 

Canada, hydrology WRI 93-4179 
Colorado 

hydrogeology OF 94-0110 
natural gas WRI 94-4006 

Georgia 
ground waterWRI 93-4161 
hydrogeology WRI 93-4044 

hydrology OF 93-0063 
Kentucky. hydrology WRI 92-4173; OF 93-

0326-A 
Louisiana, ground water OF 94-0069 
Massachusetts, hydrology OF 94-0380 
Mexico, metal ores OF 93-0718 
Mississippi Valley, geophysical sutveys MF-

2264-C 
Nevada 

gold ores OF 94-0135 
hydrogeology WRI 93-4043 
metal ores B 2077 
petrology OF 94-0151 

New Jersey, ground water OF 92-0631 
New Mexico 

hydrogeology WRI 93-4107 
natural gas WRI 94-4006 

Pakistan, energy sources OF 93-0523 
pollution OF 93-0110 
Rhode Island, hydrogeology OF 92-0155 
Tennessee 

ground water OF 93-0366 
hydrogeology WRI 92-4178; OF 90-0394 
hydrologyWRI 89-4149 

United States, hydrology WRI 93-4179 
Utah 

environmental geology WRI 91-4111 
hydrogeology OF 93-0108 
mineral resources OF 92-0259 

Virginia, ground water WRI 93-4159 
Washington 

geologic hazards OF 93-0631 
hydrogeology OF 93-0486 

Wisconsin, hydrology WRI 91-4128 
Wyoming 

hydrogeology WRI 93-4021; WRI 93-4141 
Paleocene P 1540 

sites, archaeological see archaeological sites 
Siuslaw River 

geomorphology OF 93-0381 
skarn 

California, metal ores OP -185 
Mexico, metal ores C 1103-A 
Nevada 

metal ores B 2077; OP-185; OP-1457 
tungsten ores OF 94-0005 

Thailand, metal ores OP-825 
Skullrockian 

stratigraphy OF 93-0598 
SkunaRiver 

engineering geology WRI 94-4000 
skystones see meteorites 
SLAR 

Alaska 
economic geology C 1103-A 
geophysical sutveys YR 

Hawaii, geophysical sutveys YR 
Puerto Rico 

economic geology C 1103-A 
geophysical sutveys YR 

Venezuela, economic geology B 2062 
West Virginia. geophysical sutveys OP-1554 

Slate Ridge 
faults OP-1736; OP-1737 

slates 
Alaska B 2074 

Sleeper Mine 
metal ores C 1103-A 

Sleetmute Quadrangle 
metal ores B 2068 

slickensides 
New Hampshire, ground water OP-1 026 

Sliderock Mountain 
Cretaceous OP-1248 
maps MF-2259 

SlideScript OF 94-0052 
sliding, gravity see gravity sliding 
slip cleavage 

Alaska OP-662 
Slope Mountain 

stratigraphy B 2068 
slope stability see also avalanches; dams; debris 

avalanches; debris flows; earthflows; land subsi
dence; landslides; mass movements; rockfalls. 
Arizona, geomorphology OP-653 
engineering geology OP-390; OP-724; OP-787 
Ohio, soil mechanics B 2059-E 
rock mechanics OP-786 
Tennessee. fluvial features P 1470 

slope, continental see continental slope 
Slovenia 

Quaternary OP-663 
Slurngullion Landslide 

geologic hazards OF 93-0577; OF 94-0233 
geomorphology OF 93-0548; OF 93-0597 

slump structures 
Nevada, Quaternary OF 93-0689 

Sm see samarium 
Sm-147/Nd-144 

OP-584 
China, geochronology OP-937 

Sm/Nd 
OP-1807 
Florida, tectonophysics OP-603 
Haiti, petrology OP-700; OP-1808 

Smackover Formation 
energy sources OF 93-0705; OP-461 
ground waterOP-1466 
sedimentary petrology OP-1418 

Smalls Falls Formation 
stratigraphy OP-1376 

smectite 
geochemistry OP-204 
Haiti, stratigraphy OP-1473; OP-1474 
Hawaii, geochemistry OP-420 
Idaho, non-metal deposits OP-810 
New Mexico, pedogenesis OP-1907 
Pacific Ocean, petrology OP-738 
stratigraphy OP-28 
Texas, diagenesis OP-691 
Western Interior, stratigraphy OF 93-0680 

Smith Creek valley 
hydrogeology WRI 89-4118; OP-632 

Smith River Subterrane 
stratigraphy OP-661 

Smithland Darn 
hydrology OP-1647 



368 Smithsonian Institution • soils 

Smithsonian Institution 
geologic hazards B 2047 

Smoke Creek Desert 
hydrogeology WRI 93-4043 

Smokies see Great Smoky Mountains 
Smoky HOI Chalk Member 

oil and gas fields OP-690 
Smugglers Notch 

engineering geology B 2(175 
Snseetin 
Snake Mountains 

petroleum OP-889 
Snake Range 

areal geology OP-1099 
mineralogy OF 93-0559 

Snake River 
geochemistry OP-563 
Mesozoic P 1439 
Quaternary OP-132:7 

Snake River canyon 
areal geology P 1439 
geologic hazards OF 94-0213 
geomorphology P 1439 
Quaternary OP-132:7 

Snake River plain 
environmental geology WRI 93-4035; OP-45 
ground water WRI 93-4201; WRI 93-422:7; 

OP-1697 
hydrogeology WRI 93-4228; OF 94-0055; 

OF94-0076 
maps 1-2330 
metal ores OP-181 
Miocene B 2091 
non-metal deposits OP-810 
petrology OP-999 
tectonophysics OP-660; OP-1154; OP-1767 

Snake River Plain Aquifer 
environmental geology OP-45 
geochemistry OF 93-0126 
ground water WRI 93-4201; WRI 93-422:7; 

OP-1697 
SNC Meteorites OP-1130 
SNOTEL 

hydrology WRI 93-4018 
Snow Gulch Quadrangle 

maps OF 94-0436 
Snowshoe Mountain Tuff 

metal ores OP-1654 
petrology OP-720; OP-2064 

Snuggedy Swamp 
sedimentary petrology OP-1834 

S02 see sulfur dioxide 
soap clay see bentonite 
Socorro New Mexico 

petrology OP-1658 
seismology B 2089 
Tertiary OP-1140 

Soda Lake 
hydrogeology WRI 89-4118 

Soda Lake Shale Member 
energy sources OP-1593 

Soda Springs California 
areal geology OF 94-0193 

sodalite 
Poland, petrology OF 94-0145 

sodium 
geochemistry OF 93-0393-A; OF 93-0393-B,C 
Indonesia 

geochemistry OP-626 
sedimentary petrology OP-1720 

New Mexico, petrology OP-1682 
Oregon, hydrogeology P 1044-L 
South Carolina, ground water W 2416 
West Virginia, hydrology I-2364-E 

. Wyoming, geochemistry OP-938 
sodium chloride 

Atlantic Coastal Plain, ground water P 1410-D 
California, geochemistry OP-169 
Gulf Coastal Plain, ground water P 1410-D 

soft sediment deformation see also clastic dikes; 
slump structures. 
Oregon, Quaternary OF 94-0209 
Washington, Quaternary OF 94-0209 

software see computer programs 
software validation 

OF94-0086 
hydrology OF 94-0052 

Soil Conservation Service 
hydrology WRI 93-4018 

soil mechanics see also alluvium; cone penetra
tion tests; deformation; geologic hazards; high
ways; liquefaction; rock mechanics; seismic 
response; slope stability. 
AlaskaOP-149 
C.alifornia P 1551-A 
China OP-934 

soil ulmin see humus 
soils see also alluvium; bacteria; clay mineralogy; 

colluvium; consetvation; geomorphology; gla
cial geology; humus; infiltration; land use; land
slides; lysimeters; Paleosols; pedogenesis; 
reclamation; tillage; weathering. 
YR; OF 94-0001 
Alabama, environmental geology OF 93-0292-

D 
Alfisols, Wyoming OP-297 
Arizona 

geochemistry OP-947 
geophysical sUIVeys OF 93-(1701 

Arkansas, environmental geology OF 93-0292-
F 

C.alifornia 
environmental geology WRI 93-4137 
ground water OF 93-0414 
hydrogeology OP-573 

Colorado 
OF93-0584; OP-1945 
economic geology OF 94-0297. 
energy sources OP-704 · 
environmental geology. C 1103-A; wru: 92-

4188 
geochemistry OP-1 008. 
hydrogeology OF 93-0616 
pollution C 1103-A; OF 93-05(17 
Quaternary OP-1710 

Delaware, environmental geology OF 93-0292-
C 

East Pacific Ocean Islands, geochemistry OP-
349 

environmental geology OP-1837 
Florida 

environmental geology OF 93-0292-D 
hydrology WRI 93-4033 
pollution OP-1515 
Quaternary OP-565 

geochemistry DDS-0018-A; OP-530 
geologic hazards OP-112:7 
Georgia 

environmental geology OF 93-0292-D 
geochemistry W 2373 
hydrology WRI 93-4018 

Great Lakes region, environmental geology 
OF 93-0292-E 

ground waterOP-329 
Histosols, Carboniferous OP-1143 
hydrogeology B 1926; OP-556; OP-582; OP-

2026 
hydrology WRI 93-4018 
Illinois, waste disposal W 2398 
Kentucky, environmental geology OF 93-0292-

D 
laterites 

Puerto Rico C 1103-A; OP-1798 
South America C 1103-A 
Venezuela B 2062 

Louisiana, environmental geology OF 93-
0292-F 

Mariana Islands, environmental geology OP-
1414 

Maryland, environmental geology OF 93-0292-
C 

Michigan, environmental geology OF 93-0292-
E 

Micronesia, environmental geology OP-1414 
Minnesota 

ground waterOP-1225 
hydrogeology OP-458 
metal ores OP-456 
pollution OF 93-0373 

Mississippi, environmental geology OF 93-
0292-D 

Mollisols, VirginiaOP-557 
Montana, environmental geology OF 94-0120 
Nevada 

gold ores C 1103-A; OF 94-0237 
ground waterOP-482 
hydrogeology OP-632 
waste disposal OP-1915 

New Mexico, environmental geology WRI 92-
4188 

New York, environmental geology OF 93-
0292-B 

non-metal deposits C 1103-A 
North Carolina, environmental geology OF 93-

0292-D 
North Dakota, hydrogeology OP-458 
Ohio, environmental geology OF 93-0292-E 
Oklahoma 

environmental geology OF 93-0292~F 
pollution OP-1874 

Oregon 
geologic hazards OP-1718 
Quaternary OF 93-0542 

Pennsylvania, environmental geology OF 93-
0292-C 

pollution YR; OP-924 
Polynesia, geochemistry OP-349 
Quaternary OP-668 
Rhode Island, environmental geology OF 93-

0292-A 
South Carolina 

environmental geology OF 93-0292-D; OP-
298 

pollution WRI 93-4176 
Tennessee 

environmental geology OF 93-0292-D 
pollution WRI 93-4108 

Texas, environmental geology OF 93-0292-F 
Ultisols, Carboniferous OP-1143 
Utah 

OP-1908 
hydrogeology OP-573 

Vermont 
environmental geology OF 93-0292-A 



hydrogeology OP-754 
Vertisols, Wyoming OP-297 
Virginia 

environmental geology OF 93-0292-C 
geochemistry OP-1390 

Washington 
pollution OF 93-0492 
waste disposal OF 94-0146 

West Virginia, environmental geology OF 93-
0292-C 

Wisconsin, environmental geology OF 93-
0292-E 

Wyoming 
OP-316; OP-1909 

hydrogeology OF 93-0476 
soils maps 

Wisconsin, hydrology WRI 91-4128 
Soldiers Delight Ultramafite 

stratigraphy B 2076 
sole faults see detachment faults 
Soledad Basin 

Miocene B 2053 
structural geology B 2053 

solid waste see also liquid waste; radioactive 
waste. 
energy sources P 1570 
illinois, environmental geology WRI 93-4056 
Kentucky, environmental geology WRI 93-

4005 
Washington, waste disposal OF 94-0146 

Solitario Canyon Fault 
waste disposal OP-1915 

Solomon Islands 
geochemistry, Malaita OP-526 
petroleum OP-306 

solution features see caves; karst; sinkholes; 
speleothems 

solution phenomena see solution features 
solution transport 

C'.alifornia 
environmental geology WRI 93-4137 
ground water OF 93-0414 

Colorado, ground waterOP-330 
Florida, ground water WRI 92-4107 
Georgia, hydrology WRI 93-4018 
ground water OP-329; OP-331; OP-473; OP-

553;0P-625 
illinois 

pollution WRI 93-4187 
waste disposal W 2398 

Iowa 
hydrogeology OF 94-0056 
pollution OP-1228 

Kentucky, ground waterOP-834 
Maryland, hydrogeology WRI 92-4087 
Massachusetts 

ground water OF 94-0052 
pollution OP-26 

Nevada, environmental geology WRI 92-4024-
B 

Pennsylvania, pollution OP-315 
pollution C 1120-C; 1WI 03-A20; OP-258 
South Carolina, ground water W 2421 
Spain, hydrogeology OP-459 
West Virginia, hydrology WRI 93-4105 

SOLVEQ 
energy sources OP-1728 
metal ores OP-683 

Sonda coal field 
OF93-0589 
energy sources OF 93-0523 

sonic waves see acoustical waves 
Sonora Mexico 

economic geology C 1098 
faults OP-1954 
Jurassic C 1103-B 
metal ores C 1103-A 
mineral resources C 1103-A 
neotectonics C 1103-A 

Sonoran Block 
faults OP-376 

Sonoran Desert 
faults OP-65 
hydrology WRI 92-4065 
Jurassic C 1103-B 

Sonoran Orogeny 
economic geology C 11 03-A 

Soquel Canyon 
oceanography OP-305 

Sor Range coal field 
Eocene MF-2263-B 

sorosilicates see lawsonite 
sound waves see acoustical waves 
sources, energy see energy sources 
sources, seismic see seismic sources 
South Africa 

metal ores 
OP-1921 

Witwatersrand B 2062 
seismic sources, Witwatersrand OP-559 
stratigraphy, Cape Province South Mrica 

OF94-0023 
South America see also Andes; Argentina; 

Bolivia; Brazil; Chile; Colombia; Ecuador, 
French Guiana; Guyana; Latin America; Peru; 
Surinam; Uruguay; Venezuela. 
areal geology, Guyana Shield B 2062 
bauxite, Guyana Shield B 2062; C 1103-A 
diamonds, Guyana Shield B 2062 
economic geology, Guyana Shield B 2062 
geomorphology, Guyana Shield B 2062 
geophysical surveys, Guyana Shield OF 94-

0165; OP-171 
gold ores, Guyana Shield B 2062 
hydrogeology 

Amazon River OP-1660 
Guianas OP-1660 
Orinoco River OP-1660 

Invertebrata OP-649 
iron ores, Guyana Shield B 2062 
kaolin deposits 

Guyana Shield B 2062 
Orinoco River B 2062 

manganese ores, Guyana Shield B 2062 
maps 

C-0145 
Guyana Shield B 2062 

metal ores, Guyana Shield B 2062 
mineral resources, Guyana Shield B 2062; 

C 1103-A 
non-metal deposits, Guyana Shield B 2062 
oceanography OP-56 
sedimentarypetrology,RiodelaPlataOP-1798 
stratigraphy OP-1443 
tin ores, Guyana Shield B 2062 

South American Pacific see Chile Ridge 
South American Plate 

Chile, plate tectonics OP-621 
Costa Rica, seismology OP-587 
Mexico 

plate tectonics OP-800 
tectonophysics OP-1542 

soils maps • South Carolina 369 

Pacific Ocean, seismology OP-569 
Panama, seismology OP-587 
Wyoming, plate tectonics OP-548 

South Atlantic see Southeast Atlantic 
South Australia see also Bulldog Shale; Murray 

Basin. 
petrology, Gawler Craton OP-1924 

South Austrian Alps 
Invertebrata OP-969 

South Boston Quadrangle 
geophysical sutveys OP-1212 

South Carolina see also Blue Ridge Province; 
carolina slate belt; Charlotte Belt; Piedmont; 
savannah River. 
Cretaceous, Charleston South Carolina MF-

2273 
barthquakes B 2089 
economic geology MF-2215-B 
environmental geology 

OF 93-0292-D 
Charleston County South Carolina OP-298 

geologic hazards 
Charleston County South Carolina OP-313 
Charleston South Carolina OF 94-0179-Q 
Columbia South Carolina OF 94-0179-Q 

geomorphology 
OF 93-0381 
Charleston County South Carolina OP-433 

'SavannahRiverPlantOP-1582 
geophysical sutveys OP-1213 
gold ores 

MF-2215-C 
· McCormick County South Carolina OP-142 

ground water 
. P 1404-K; P 1410-D; W 2414; W 2416; 

OP-1145; OP-1659 
Beaufort County South Carolina W 2421 
Berkeley County South Carolina OP-1125 
Charleston County South Carolina OP-93; 

OP-1125 
Darlington County South Carolina OF 94-

0058 
Dillon County South Carolina OF 94-0058 
Dorchester County South Carolina OP-1125 
Florence County South Carolina OF 94-

0058 
Marion County South Carolina OF 94-0058 
Marlboro County South Carolina OF 94-

0058 
Pickens County South Carolina WRl 93-

4146 
Savannah River Plant OP-1160; OP-1436 

hydrogeology 
YR 

Savannah River Plant OP-1034; OP-1283 
hydrology 

Berkeley County South Carolina WRI 93-
4079 

Charleston South Carolina WRI 93-4079 
maps 

Aiken County South Carolina OF 94-0181 
Allendale County South Carolina OF 94-

0181 
Barnwell County South Carolina OF 94-

0181 
Savannah River Plant OF 94-0181 

metal ores 
MF-2198-A; MF-2198-E 

McCormick County South Carolina OP-19 
mineral resources MF-2198-C 
non-metal deposits MF-2198-B 
nonmetal deposits MF-2215-D 



370 South Cascade Glacier • springs 

pegmatite MF-2198-D 
petroleum OF 93-0596-H 
pollution 

OF 93-0292-D 
Charleston County South Carolina WRI 93-

4176 
Savannah River Plant OP-1 033 

Quaternary B 2069; OP-685 
sedimentary petrology, Snuggedy Swamp OP-

1834 
stratigraphy 

Charleston South Carolina OP-290 
Dorchester County South Carolina OP-290 

South Cascade Glacier 
hydrology OF 93-0640; OF 94-0077 

South China Sea 
geochemistry OP-607 
metal ores OP-609 

South China Sea Plate 
magmas OP-1136 

South Dakota see also Black Hills; Brule Forma
tion; Chadron Formation; High Plains Aquifer, 
James River; Missouri River; Missouri River 
basin; Morrison Formation; Pierre Shale; Red 
River valley; White River Group. 
geophysical swveys B 1917-R 
ground water 

P 1414-B; OP-59 
Hutchinson County South DakotaOP-503 
Rapid City South Dakota WRI 93-4008; OP-

303 
Turner County South Dakota OP-503 

hydrogeology 
C'.uster County South Dakota OF 94-0344 
Fall River County South Dakota OF 94-

0344 
Lawrence County South Dakota OF 94-

0344 
Pennington County South Dakota OF 94-

0344 
hydrology 

C 1120-B 
Beadle County South Dakota WRI 93-4206 

Invertebrata OP-1633 
maps 1-1420 (NK-14) 
petroleum OF 93-0596-D 
pollution W 2413 
solution features, Custer County South Dakota 

OP-486 
South Kona see Kona 
South Polynesian Pacific 

geomotphology OF 93-0381 
petroleum OP-306 

South River Caldera 
petrology OP-2064 

South Sierra Wilderness Area 
areal geology OP-1236 

South Tahoma Glacier 
geomotphology WRI 93-4093 

South Wales 
Quaternary OP-356 

Southeast Atlantic see Angola Basin 
Southeast Georgia Embayment 

stratigraphy MF-2251 
Southeast Missouri mining district 

metal ores OP-683 
Southeastern Alaska see Alexander Archipelago; 

Juneau Alaska 
Southeastern Venezuela 

geophysical swveys OF 94-0165 
Southern Mrica see South Mrica 

Southern Alaska see Anchorage Alaska; Chugach 
Mountains; Kenai Peninsula; Prince William 
Sound; Talkeetna Mountains; Turnagain Arm; 
Wrangell Mountains 

Southern Anthracite coal field 
Quaternary OF 94-0434 
weathering OF 94-0434 

Southern California Areal Mapping Project 
geophysical surveys OF 93-0283; OF 93-0315 

Southern California Bight 
ocean waves OF 93-0381 

Southern California Seismographic Network 
earthquakes OP-334 

Southern Cook Islands see Cook Islands 
Southern Europe see Bulgaria; Iberian Peninsula; 

Italy; Romania; Yugoslavia 
Southern Ocean see Antarctic Ocean 
Southern Oklahoma Aulacogen 

energy sources OP-345 
Southern Peninsula, Michigan see Michigan 

Lower Peninsula 
Southern Rocky Mountains 

metal ores OP-1858 
stratigraphy OP-1380 

Southern Ute Indian Reservation 
environmental geology WRI 92-4188 

Southwest Florida Water Management District 
ground water WRI 93-4120; OF 94-0032; 

OF94-0034 
Southwestern Alaska see Alaska Peninsula; Aleu

tian Islands; Kodiak Island 
Soviet Far East see Russian Far East 
space groups 

petrology OP-451 
Spain see also Balearic Islands. 

geomotphology 
Ebro River OF 93-0381 
Huelva Spain OF 93-0381 

gold ores OP-767; OP-1207 
hydrogeology OP-459 
Invertebrata 

Asturias Spain OP-646 
Cantabrian Mountains OP-646 

metal ores 
OP-768 

Betic Cordillera OP-11 
Spanish Pyrenees OP-1487 

pollution, Rio Tinto Spain C 1103-A 
Spanish Morocco see Morocco 
Spanish Peaks Fault 

deformation OP-1523 
orogeny OF 94-0147 

Spanish Pyrenees 
metal ores OP-1487 

Sparta Aquifer 
ground water WRI 93-4143 
pollution WRI 93-4129 

Sparta Quadrangle 
stratigraphy OF 93-0581 

spatial data 
Alaska YR 
ecology OF 94-0001 

SPAW 
hydrology WRI 93-4018 

specific heat 
Hawaii, petrology OP-363 
petrology OP-451 

Specter Range 
gold ores C 1103-A 

spectroscopy 
accelerator mass spectroscopy, Quaternary 

OF93-0683 
gamma-ray spectroscopy, geochemistry OF 94-

0168 
inductively coupled plasma methods 

California OP-1592 
geochemistry C 1103-A 
Georgia W 2373 

mass spectroscopy 
geochemistry W 2373 
pollution WRI 93-4176 
Quaternary OP-853 

nuclear magnetic resonance, geochemistry 
W2373 

speleothems 
Nevada, Quaternary OP-876 
Wales, Quaternary OP-356 

Spermatophyta see angiosperms; gymnosperms 
sphalerite see also zinc ores. 

geochemistry OP-166 
Newfoundland, geochemistry OP-801 
Quebec, geochemistry OP-801 
United States, geochemistry OP-801' 

sphene see titanite 
spills, oil see oil spills 
spinel 

China, geochemistry OP-377 
Spirit Lake Pluton 

maps GQ-1680; GQ-1682 
Spirit Lake Quadrangle 

geochemistry OF 93-0686 
Spiro Sandstone 

sedimentary petrology OP-843 
spits 

OF 93-0381 
Maryland, marine installations OF 93-0381 
New Brunswick OF 93-0381 
Ontario OF 93-0381 
sedimentary petrology OP-1931 

sponges 
Oregon, Permian P 1439 

spontaneous fission-track dating see fission-track 
dating 

spreading-floor hypothesis see sea-floor spreading 
Spring Mountains 

gold ores C 1103-A 
QuaternaryOP-157 

Springdale Utah 
earthquakes OP-324 

Springdale Utah landslide 1992 
earthquakes OP-1382 

Springer Formation 
energy sources OF 94-0024; OP-1517 

Springerville volcanic field 
maps OP-1178 

Springfield Plateau Aquifer 
ground water P 1414-B 

Springfield Quadrangle 
maps OF 93-0009 

springs 
Arizona 

WRI 93-4111 
metal ores OF 93-0619 

California 
P 1551-E; HA-0727; OP-446 

geochemistry OP-169; OP-1216 
Colorado 

OP-1668 
environmental geology OP-140 



geochemistryOP-1008; OP-1877 
Hawaii WRI 94-4028; OF 93-0082 
bot springs 

B2099 
Alaska C 1106 
Basin and Range Province OP-1605 
California C 11 03-A; OP-666 
Chile C 1103-A 
Colorado C 1103-A 
Guatemala OP-194; OP-395 
Iceland C 1125 
Idaho B 2067; OP-1634 
Mariana Islands OF 93-0541 
Micronesia OF 93-0541 
Nevada C 1103-A; OP-1699 
Oregon P 1044-L; OP-27 
United States C 1125 
Wyoming B 2067; OF 93-0384; OP-250; 

OP-1606 
Idaho OF 94-0066; OF 94-0076 
Iowa OF 94-0056 
Kentucky WRI 93-4063 
Missouri 

OF 93-0648 
pollution OF 93-0362 

Montana WRI 93-4052 
Nevada OF 90-0179; OF 92-0650 
New Mexico WRI 93-4107; OP-1190 
Pennsylvania, pollution WRI 93-4172; OP-

1433 
pollution OF 93-0110 
Rhode Island OF 92-0155 
Tennessee WRI 92-4178 
Texas WRI 93-4112 
Utah 

OF93-0467 
environmental geology WRI 91-4111 

Virginia, sedimentary petrology OP-511 
Wyoming WRI 93-4021; WRI 93-4141; 

OF 93-0476; OP-1668 
SPVIEW 

geophysical surveys OF 93-0593-A; OF 93-
0593-B 

Squaw Lakes Quadrangle 
maps OF 93-0703 

Sr see strontium 
Sr-86/Rb-87 see Rb-87/Sr-86 
Sr-87/Sr-86 

OP-584 
Alaska 

geochemistry OP-740 
petrology OP-737; OP-1823 

Arkansas, ground water OF 93-0494 
California 

Cretaceous OP-234 
geochemistry OP-1023 
geochronology OP-1537 
magmas OP-1284 
Mesozoic OF 94-0267 
petrology OP-633; OP-1214 
structural geology OP-454 

Chile, geochemistry OP-1836 
China 

geochemistry OP-377 
metal ores OP-1186 

Colorado 
geochemistry OP-1428 
molybdennm ores OP-86 
petrology OP-1981 

Far East, stratigraphy OP-1675 
Florida, diagenesis OP-2024 
France, petrology OP-633 

geochemistry OF 94-0423 
hydrogeology OP-556 
Idaho, metal ores OP-1259; OP-1294 
Japan, petrology OP-633 
Louisiana, ground water OF 93-0494 
Mexico 

crystalline rocks OP-1123 
petrology OP-1214 
stratigraphy OP-1 085 

Nebraska, ground water OP-1339 
Nevada 

gold ores C 1103-A 
ground waterOP-541; OP-1959 
magmas OP-1282 
mantle OP-1285 
waste disposal OP-672 

New England, geochemistry OP-1003 
New Mexico 

magmas OP-1498 
petrology OP-990; OP-1981 

Oregon, geochemistry OP-1011 
Pacific Ocean 

geochemistry OP-131 
magmas OP-525 
petrology OP-738 

Pennsylvania, grmmd water OP-1109 
Philippine Islands, geochemistry OP-607 
plate tectonics OP-1295 
Puerto Rico, geochemistry OP-1 060 
Russian Federation 

geochronology OP-1209 
tectonophysics OP-1454 

Solomon Islands, geochemistry OP-526 
Spain, metal ores OP-1487 
Utah 

geocbemistryOP-1428; OP-1828 
metal ores OP-1204 

Sr-90 
Idaho, ground water WRI 93-4201 

Sr/Rb see Rb/Sr 
St. Clair River see Saint Clair River 
St. Croix Island see Saint Croix 
St. Elias Mountains see Saint Elias Mountains 
St. Helena Island see Saint Helena 
St. J obns River basin see Saint Johns River basin 
St. Lawrence Lowlands see Saint Lawrence Low-

lands 
St. Louis see Saint Louis Missouri 
St. Marys Formation see Saint Marys Formation 
St. Peter Sandstone see Saint Peter Sandstone 
St. Thomas see Saint Thomas 
stable isotopes see Ar-40; Ar-40/Ar-39; C-13/C-

12; DIH: deuterinm; Fe-57; He-3; He-4/He-3; 
Li-7; N-15/N-14; Nd-144/Nd-143; Ne-22/Ne-
20; 0-18; 0-18/0-16; Os-187/0s-186; Pb-
206/Pb-204; Pb-207/Pb-204; Pb-207/Pb-206; 
Pb-208/Pb-204; Pb-208/Pb-206; Rb-87/Sr-86; 
S-34; S-34/S-32; Sm-147 /Nd-144; Sr-87/Sr-86 

Stagecoach Valley 
ground water P 1409-H 

Stairsian 
stratigraphy OF 93-0598 

Stalemate Ridge 
plate tectonics OP-1703 

Standing Pond Volcanics 
geochemistry OP-1923 

Stanford Canyon Quadrangle 
geochemistry B 2021-D 
maps GQ-1743 
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Stanley Group 
geochemistry OP -231 

Stanley Mountain Terrane 
paleomagnetism OP-919 
stratigraphy OP-381 

Stansbury Mountains 
stratigraphy OP-630; OP-846 

Stark Shale Member 
sedimentary petrology OP-1399; OP-1400 

Starlight Formation 
Miocene B 2091 

State Water Resources Research Institutes Pro
gram 
hydrology YR 

Ste. Genevieve Limestone see Sainte Genevieve 
Limestone 

Steens Mountain 
structural geology OP-1340 

Steinaker Reservoir 
sedimentary petrology OP-1588 

Stellarton Group 
sedimentary petrology OP-1617 

Stellarton Nova Scotia 
sedimentary petrology OP-1617 

Stellwagen Bank 
ocean floors OP-1998 

Stellwagen Basin 
environmental geology OP-17 65 
oceanography OP-1543 

Stepladder Mountains 
Cenozoic B 2053 

Stepovak Bay Quadrangle 
geochronology MF-2155-E 

steranes 
Alaska, pollution OP-370 
California 

geochemistry OP-1451 
stratigraphy OP-1594 

China, geophysical surveys OP-448 
Great Britain, energy sources OP-146 
Italy, geochemistry OP-1548 

stereochemistry see crystal chemistry 
Sterling Formation 

energy sources B 2068 
Stewart Basin 

hydrogeology OF 93-0651 
structural geology OP-859 

stibinm see antimony 
stibnite see antimony ores 
Stikinia Terrane 

Jurassic OP-997 
structural geology OP-98 

stilbite 
Idaho OP-1634 

Stillwater Caldera 
areal geology OF 94-0193 

Stillwater Complex see also J-M Reef. 
MF-2274 
chromite ores OP-505 
deformation OP-1562 

Stillwater Range 
deformation OP-1462 
faults OP-1485 
structural geology OP-1484 
tectonics OP-405 

Stillwater Wildlife Management Area 
environmental geology WRI 92-4024-B; 

WRI 92-4024-C 
lacustrine features WRI 92-4024-B 

Stirling Quartzite OP-1527 



372 stocks • streamflow 

stocks 
Arizona, metal ores C 1103-A 
Bolivia 

gold ores C 1103-A 
metal ores OF 94-0238 

California OP-1988 
Montana, metal ores OP-214 
Washington, metal ores OF 94-0002-A; OF 94-

0002-B 
Stockton Coal 

sedimentary petrology OP-300 
sedimentation OP-205 

Stockton Formation 
energy sources OP-1857 
Triassic OP-1620 

Stockton Quadrangle 
stratigraphy B 2088 

stockwork deposits 
Arizona, metal ores C 1103-A 
Bolivia, gold ores C 1103-A 
Mexico, metal ores C 1103-A 
Nevada, metal ores C 11 03-A 
Saudi Arabia, tungsten ores OP-429 

Stone Mountain 
sedimentary petrology OP-677 

Stonehenge Limestone 
Ordovician OP-1973 

Stonehenge Transgression 
Ordovician OP-883 

Stonehouse Deposit 
metal ores OP-1457 

Stony Brook basin 
hydrogeology WRI 91-4164 

stony irons see mesosiderite 
stony meteorites see achondrites; chondrites 

STORET 
pollution OP-1632 

storm water 
New York, hydrogeology WRI 92-4003 
Pennsylvania, ground water WRI 94-4059 

Stowe Formation 
structural geology OP-2013 

Straight Cliffs Formation 
ground water OP-837 
sedimentary petrology OP-1419 

Straight Creek Fault 
structural geology OP-878 

Straight River 
hydrogeology WRI 94-4009 

strain-slip cleavage see slip cleavage 
Strait of Juan de Fuca see Juan de Fuca Strait 
stratified volcano see stratovolcanoes 
stratigraphic boundary see also K-T boundary. 

Arkansas, stratigraphy OP-443 
Atlantic Coastal Plain 

Invertebrata P 1535 
stratigraphy OP-1329 

California, stratigraphy OP-1943 
Canada, stratigraphy OF 93-0598 
Colorado, Cretaceous OP-1535 
Far East. stratigraphy OP-1675 
Gulf Coastal Plain. Invertebrata P 1535 
Idaho, stratigraphy OF 93-0598 
Maryland 

Paleocene OP-117 
stratigraphy OP-116; OP-283 

Massachusetts, stratigraphy OP-696 
Mississippian OP-1331 
Montana 

plate tectonics OP-1357 

stratigraphy OF 93-0680; OP-698 
Newfoundland, Arthropoda OP-935 
Pakistan, stratigraphy OP-1097 
stratigraphy OP-215; OP-850; OP-1330 
Utah 

Cretaceous OP-1535 
stratigraphy OF 93-0598 

Virginia 
Paleocene OP-117 
stratigraphy OP-116; OP-283 

West Virginia, paleobotany OP-1 051 
Wyoming, stratigraphy OP-880 

stratigraphic traps 
California, energy sources OP-1255 
Florida, petroleum OF 94-0211 
Melanesia, petroleum OP-306 
petroleum OP-1028 
Polynesia, petroleum OP-306 
Utah, natural gas OP-1150 
Wyoming, energy sources OP-436 

stratigraphic wedges 
Ohio, Quaternary OP-1314 
Wyoming, oil and gas fields OP-416 

stratigraphy see Archean; bryophytes; Cambrian; 
Carboniferous; Cenozoic; Cretaceous; Devon
ian; Eocene; Holocene; Jurassic; Mesozoic; 
Miocene; Mississippian; Neogene; Oligocene; 
Ordovician; Paleocene; Paleogene; paleomagne
tism; Paleozoic; palynomorphs; Pennsylvanian; 
Permian; Phanerozoic; Pleistocene; Pliocene; 
Precambrian; problematic fossils; Proterozoic; 
Quaternary; Silurian; Tertiary; Triassic; wonns 

stratovolcanoes 
Andes, metal ores OP-217 
Guatemala 

energy sources OP-289 
geothennal energy OP-194; OP-395 

Japan. geophysics B 2047 
Philippine Islands, volcanism OP-1722 
Washington, Quaternary OP-347 

stream flow see streamflow 
stream gradient 

California, fluvial features P 1551-E; OF 94-
0187 

hydrology TWI 03-A15 
South Dakota, structural geology OP-631 
waterways OP-926 

stream sediments 
Alaska, metal ores B 2020; B 2068; B 2082; 

C 1103-A 
Arizona 

geochemistry C 1103-A 
hydrogeology OP-818 
metal ores C 1103-A 
mineral resources C 1103-A 

California, metal ores OF 93-0296 
geochemistry DDS-0018-A 
Idaho 

metal ores OP-181 
mineral resources OF 93-0708 

Montana, metal ores OF 93-0680 
New Mexico, mineral resources C 1103-A 
Peru, copper ores OF 94-0182-A; OF 94-0182-

B; OF 94-0182-C 
Puerto Rico, heavy mineral deposits C 1103-A 
Utah, mineral resources OF 92-0259; MF-

2081-F 
West Virginia, mineral resources 1-2364-D; 1-

2364-F; 1-2364-G 
stream transport see also bedload; fluvial sedi

mentation. 
Arizona 

engineering geology WRI 93-4169 
hydrogeology OP-795; OP-818 
hydrology WRI 93-4034 

California, stratigraphy OP-235 
Colorado 

geochemistry OF 94-0408 
pollution C 1097 

hydrogeology OP-1440 
Idaho, environmental geology C 11 03-A 
Minnesota, pollution WRI 93-4232 
Puerto Rico, pollution OP-1172 
South Dakota, hydrology OP-118 
Tennessee, waterways OP-182 
Texas, waste disposal WRI 93-4194 
Wisconsin, pollution OF 93-0630 

streamflow 
Alabama, hydrology OF 93-0498 
Alaska, hydrology WRI 93-4018 
Appalachians, ground waterOP-760 
Arizona, hydrology WRI 93-4034; WRI 93-

4102; OF 93-0174 
California 

hydrogeology P 1551-E; WRI 93-4043; OP-
446 

hydrology WRI 93-4085 
Canada, hydrology WRI 93-4179 
Florida, hydrology WRI 93-4006 
Georgia 

hydrogeology WRI 93-4044 
hydrology WRI 86-4176 

hydrogeology W 2422; C 1103-A; WRI 93-
4121; OP-674; OP-759; OP-962 

hydrology TWI 03-A15; WRI 93-4018; 
WRI 93-4124; WRI 93-4203; OF 89-0245; 
OF 93-0063; OF 94-0123; OP-488; OP-813 

Dlinois, hydrology WRI 93-4089; OF 93-0483 
Iowa, hydrology OF 94-0078 
Kentucky, hydrology WRI 92-4173; WRI 93-

4106; OP-1635; OP-1647 
Maine, geologic hazards W 2424 
Massachusetts 

hydrogeology WRI 93-4064 
hydrology OF 93-0038 

Minnesota, hydrogeology WRI 94-4009 
Mississippi, hydrology OP-241 
Montana, hydrogeology WRI 93-4026; 

WRI94-4098 
.Nevada 

hydrogeology WRI 93-4043 
hydrology OF 93-0438; OP-368 
lacustrine features WRI 92-4024-B 

New England, hydrology WRI 93-4092 
New Hampshire, hydrogeology OP-1389 
New Jersey, hydrogeology WRI 91-4164 
New Mexico, hydrogeology WRI 93-4213 
New York 

engineering geology OP-112 
hydrogeology OF 93-0370 

North Carolina, hydrology W 2408-A 
North Dakota, hydrology WRI 94-4018 
Oregon. hydrology WRI 92-4191; WRI 93-

4040; OP-368 
pollution C 1120-C 
Puerto Rico 

hydrogeology WRI 91-4174 
hydrology WRI 92-4063 

Rhode Island, hydrology WRI 93-4046 
South Dakota, hydrology WRI 94-4018 
Tennessee, hydrology WRI 89-4149 
UnitedStates, hydrology WRI 93-4179 
Utah, environmental geology WRI 91-4111 
Vennont. hydrogeology OP-754 



Washington, hydrology WRI 93-4132 
waterways OP-176 
West Virginia 

environmental geology OP-466 
hydrology WRI 93-4105; OF 93-0121 

Wyoming 
hydrogeology WRI 93-4021; WRI 93-4141 
hydrology WRI 94-4014 

streams see also bedload; braided streams; chan-
nelization; channels: meanders; stream gradient. 
Arizona, pollution OP-510 
California, sedimentary petrology OP-40 
Colorado 

ground water OP-330 
mineral resources OF 93-0571 

consetvation OF 93-0130 
environmental geology OP-1837 
Florida, ground water OP-918 
hydrogeology OP-4; OP-873 
Indiana, waterways WRI 93-4066 
Maryland, hydrogeology OP-642 
Massachusetts, engineering geology OF 93-

0480 
Midwest, pollution OP-296 
Mississippi, pollution WRI 93-4147 
Mississippi Valley, hydrogeology OP-1 068 
New Mexico, pollution OP-510 
Ohio, hydrology WRI 93-4080; OF 93-0135 
Pennsylvania, pollution OP-1432 
Virginia 

hydrogeology OP-642 
pedogenesis OP-557 

Wisconsin, hydrogeology WRI 91-4136 
stretch modulus see Young's modulus 
striations 

Great Lakes, Quaternary OP-1899 
strike-slip faults see also transform faults. 

Alaska 
OP-46; OP-1842 

base metals B 2068 
seismicity OP-761 

Arizona 
OP-735 

Jurassic C 1103-B 
Arkansas OP-1882 
(.-alifornia 

P 1550-F; 1-2390; OP-779; OP-847; OP-
858; OP-893; OP-1038; OP-1128; OP-1310; 
OP-1686; OP-1953; OP-1958 
diagenesis OP-676 
earthquakes OF 93-0542; OP-922; OP-

1307; OP-2011 
Jurassic C 11 03-B 
metal ores OP-1273 
Neogene B 2053 
plate tectonics OP-398 
seismology OF 94-0127; OP-256; OP-335; 

OP-447; OP-854; OP-927 
C.anada, Jurassic OP-997 
earthquakes OP-1117; OP-1602; OP-1881 
Idaho, tectonophysics OP-17 67 
illinois OP-326 
Mexico 

Jurassic C 1103-B 
plate tectonics OP-398 

Midwest, plate tectonics OP-123 
Mississippi Valley, seismology OP-805 
Missouri OP-326; OP-1882 
Morocco, Mesozoic OF 93-0680 
Nevada OP-858; OP-859; OP-1037; OP-1038; 

OP-1310 
North CarolinaOP-1862 

Nova Scotia, Mesozoic OF 93-0680 
Oregon, plate tectonics OP-398 
Pacific Ocean, plate tectonics OP-1703 
Pakistan OP-1630 
Puerto Rico, tectonophysics OP-1171 
Russian Federation OP-1540 
seismology OP-1267 
Virginia OP-1356; OP-1862 
Washington OP-417; OP-878 

Stringocepbalus 
Brachiopoda OP-77 

strip mining 
Kentucky, environmental geology WRl 93-

4005 
Stripa region 

ground water OP-2009 
strong motion 

California 
earthquakes B 2089; C 1114; OF 93-0556; 

OF 93-0557; OF 94-0141; OF 94-0197; 
OP-425; OP-1509 

elastic waves OF 93-0376 
engineering geology P 1551-A; OF 94-

0222; OF94-0248; OP-1483; OP-1876 
geologic hazards P 1551-A; OP-1813 
seismicity OP-1308 
seismology OF 93-0398; OF 94-0139; 

OF 94-0278; OP-1326 
soil mechanics P 1551-A: OP-134 

Canada, engineering geology OF 94-0248 
earthquakes C 1101; OP-94; OP-1800; OP-

1844 
engineering geology OP-1942 
Hawaii 

earthquakes B 2089 
engineering geology OF 94-0248 

Iran, engineering geology OF 94-0248 
Northwest Territories, seismology OF 94-0139 
Oregon 

earthquakes OF 93-0542 
seismology OF 94-0163 

Tennessee, geologic hazards OP-1813 
Washington, earthquakes OF 93-0542 

strontium 
Alaska, geochemistry OP-351 
Basin and Range Province, geochemistry OP-

2058 
Colorado, geochemistry OP-1762 
geochemistry OF 93-0393-A; OF 93-0393-

B,C; OP-1536 
Ghana, petrology OP-1967 
Great Basin, geochemistry OP-2058 
Greenland, geochemistry OP-351 
Montana, plate tectonics OP-1357 
North Carolina, structural geology OP-1556 
Rb-87/Sr-86, Chile OP-1836 
Sr-87 /Sr-86 

OP-584 
AlaskaOP-737; OP-740; OP-1823 
Arkansas OF 93-0494 
California OF 94-0267; OP-234; OP-454; 

OP-633; OP-1023; OP-1214; OP-1284; 
OP-1537 

Chile OP-1836 
China OP-377; OP-1186 
Colorado OP-86; OP-1428; OP-1981 
Far East OP-1675 
Florida OP-2024 
France OP-633 
geochemistry OF 94-0423 
hydrogeology OP-556 
Idaho OP-1259; OP-1294 
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Japan OP-633 
Louisiana OF 93-0494 
Mexico OP-1085; OP-1123; OP-1214 
NebraskaOP-1339 
Nevada C 1103-A; OP-541; OP-672; OP-

1282; OP-1285; OP-1959 
New England OP-1003 
New Mexico OP-990; OP-1498; OP-1981 
Oregon OP-1011 
Pacific Ocean OP-131; OP-525; OP-738 
Pennsylvania OP-11 09 
Philippine Islands OP-607 
plate tectonics OP-1295 
Puerto Rico OP-1 060 
Russian Federation OP-1209; OP-1454 
Solomon Islands OP-526 
Spain OP-1487 
Utah OP-1204; OP-1428; OP-1828 

Sr-90, Idaho WRI 93-4201 
Washington, geochemistry B 1846 

structural analysis see also breccia; brittle defor
mation; cleavage; deformation; faults; folds; fo
liation; fractures; lineation; petrofabrics; 
preferred orientation; schistosity; shear zones. 
Alaska 

OP-664 
petrology B 207 4 

Arizona OP-404 
California OP-404; OP-765 
Colorado B 2000-C,D 
Pennsylvania, Paleozoic OF 94-0434 
Utah B 2000-C,D 

structural basins see basins 
structural geology see deformation; epeirogeny; 

faults; folds; foliation; fractures; geosynclines; 
isostasy; lineation; neotectonics; orogeny; salt 
tectonics; tectonics 

structural maps 
California, fluvial features OF 94-0187 
Georgia, ground water WRI93-4161 
Mississippi Valley 

faults MF-2264-D 
structural geology MF-2264-B 

structural traps 
Appalachians, natural gas OF 94-0211 
California, energy sources OP-1255 
China, petroleum OP-936 
energy sources OF 94-0024 
Gulf Coastal Plain, energy sources OF 93-0705 
Iowa, petroleum OF 94-0024 
Kansas 

natural gas OF 94-0024 
petroleum OF 94-0024 

Melanesia, petroleum OP-306 
Minnesota, petroleum OF 94-0024 
Nebraska, natural gas OF 94-0024 
New York, natural gas OF 94-0211 
Oklahoma, petroleum OF 94-0024 
Polynesia, petroleum OP-306 
Utah, natural gas OP-1150 
Wyoming 

energy sources OP-436 
geophysical surveys OP-468 
natural gas OP-665 

structure contour maps 
geophysical sutveys B 1917-R 
Wyoming, economic geology OP-437 

structure maps see structural maps 
study and teaching see education 
Stubini Group 

structural geology OP-98 
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Stump Formation 
natural gas OP-1150 

subbituminous coal 
Pakistan OF 93-0523 
Rocky Mountains OP-1268 
Wyoming OP-29 

subduction see also Benioff zone; trenches. · 
Alaska 

magmas OP-1087 
plate tectonics OP-1677 
structural geology OP-1 090; OP-1738 

Arizona, petrology OP-1914; OP-2059 
Australia, structural geology OP-1261 
Basin and Range Province, geochemistry OP-

1605 
California 

folds OP-304 
petrology OP-1163 
plate tectonics OP-1161; OP-1655 
structural geology OP-1456; OP-1936 
tectonophysics OP-608 

Canada, Jurassic OP-997 
Colorado Plateau 

structural geologyOP-506 
tectonophysics OP-1766 

Ghana, petrology OP-1967 
Idaho, tectonophysics OP-660 
Italy, structural geology OP-72 
metal ores OP-338 
metamorphism OP-1599 
Nevada, structural geology OP-1670 
New Mexico, petrology OP-1914 
Oceania, marine geology OP-271 
Oregon, plate tectonics OP-903 
Pacific Ocean 

marine geology OP-271 
oceanography OP-57 

petrology OP-1455 
Philippine Islands, geochemistry OP-607 
plate tectonics OP-1053; OP-2018 
Puerto Rico, tectonophysics OP-1171 
Rocky Mountains, tectonophysics OP-1938 
tectonophysics OP-920 
Turkey, metal ores OP-1258 
Utah, structural geology OP-1670 
West Pacific Ocean Islands, plate tectonics OP-

1367 
Western Interior, structural geology OP-506 

subduction zones see also fore-arc basins; 
trenches. 
Alaska 

earthquakes OP-778 
Quaternary OF 94-0218 
seismicity OP-761 
seismology B 2089; OP-108; OP-514 
tectonophysics OP-1275 

Atlantic Ocean, geochemistry OP-970 
California, plate tectonics OP-398 
Chile, plate tectonics OP-25 
Costa Rica, seismology OP-587 
Japan 

earthquakes OF 93-0542 
seismology OF 93-0542 

mantle OP-1532 
Mexico, plate tectonics OP-398 
Oregon 

earthquakes OP-1768 
oceanography OP-620 
plate tectonics OP-398 
Pleistocene OP-1717 
Quaternary OF 93-0542 
tectonophysics OF 93-0542 

Pacific Ocean, geochemistry OP-970 
Panama, seismology OP-587 
petroleum P 1570 
Philippine Islands, magmas OP-1136 
seismology OP-328 
Washington 

earthquakes OP-1768 
natural gas OF 94-0159 
plate tectonics OF 93-0542 
Pleistocene OP-1717 
Quaternary OF 93-0542 
tectonophysics OF 93-0542 

submarine canyons see also Monterey Canyon. 
Alaska, sedimentary petrology OP-1825 
California, structural geology OP-229 
Louisiana, tectonophysics OP-89 
North Carolina 

ocean floors OP-1873 
oceanography OP-1797 

Oregon, oceanography OP-620 
Texas, tectonophysics OP-89 
Oilifornia, oceanography OP-188 
Colorado, sedimentary petrology OP-1750 
Gulf of Mexico, sedimentation OP-1994 
Maine, stratigraphy OP-1376 

submarine features see bottom features 
submarine geology see marine geology 
submarine hills see abyssal hills 
submarine valleys see submarine canyons 
submarine volcanoes 

Pacific Ocean, oceanography OP-591 
subsurface mining see underground mining 
Sucker Creek Formation 

gold ores OP-32; OP-771 
Sudan 

Quaternary OP-1968 
Sudbury District Ontario 

metal ores OP-928 
Sudbury Irruptive 

petrology OP-84 
SUDS 

seismology OP-1838 
SUDSPLOT.EXE 

earthquakes OF 94-0170-A; OF 94-0170-B 
Suisun Bay 

environmental geology OF 93-0440 
structural geology OP-1644 

sulfantimonites see tetrahedrite 
sulfarsenates see enargite 
sulfates see also alunite; anhydrite; barite; celes-

tite; gypsum; jarosite; natroalunite. 
California OP-216 
Chile, nitrate deposits OF 94-0240 
Pacific Ocean, ocean floors OP-1551 
Wyoming, geochemistry OP-1727 

sulfides see also bornite; chalcocite; chalcopyrite; 
cinnabar; covellite; galena; greigite; marcasite; 
molybdenite; pyrite; pyrrllotite; sphalerite; stibn
ite. 
Alaska, metal ores OP-509 
Bolivia, metal ores OP-35 
California, metal ores OP-185 
Canada, sedimentary petrology OP-1940 
China, metal ores OP-1713 
Colorado, mineral resources OF 93-0571 
Florida, environmental geology OP-21 
gold ores OF 94-0250 
Idaho, metal ores P 1439 
Italy, geochemistry OP-1548 
Japan, metal ores OP-1550 
metal ores OP-842 

Nevada 
faults OP-1485 
metal ores OP-185 

Ontario 
OP-827 

metal ores OP-928 
Oregon, metal ores P 1439 
Pacific Ocean 

ocean floors OP-1551 
petrology OP-738 

petrology OP-897 
Russian Federation 

metal ores OP-928 
platinum ores OP-977 

United States, sedimentary petrology OP-1940 
sulfosalts see sulfantimonites; sulfarsenates 
sulfur 

Colorado, geochemistry OP-1877 
geochemistry OP-88 
Georgia, geochemistry W 2373 
Indonesia, geochemistry OP-430; OP-626 
Kentucky, sedimentation OP-205 
Massachusetts, sedimentary petrology OP-

1291; OP-1615 
Nova Scotia, sedimentary petrology OP-1617 
Peru, geochemistry OP-1962 
Philippine Islands, Quaternary OP-1324 
pollution OF 93-0679 
Rhode Island, sedimentary petrology OP-1291; 

OP-1615 
S-34, Alaska OP-1825 
S-34/S-32 

Alaska OP-732 
Arizona WRI 94-4063 
California OF 93-0683 
Canada OP-1940 
ChinaOP-609; OP-1713 
Colorado OP-1654; OP-1858; OP-1991 
diagenesis OP-1992 
geochemistry OP-910 
geomorphology OP-71 
Gulf Coastal Plain OP-731 
Gulf of California OP-808 
Nevada OP-1457 
Newfoundland OP-801 
Pacific Ocean OP-978 
Pennsylvania OP-841 
Poland OP-2006 
Quebec OP-801 
Russian Federation OP-840 
Spain OP-1207; OP-1487 
United States OP-801; OP-1940 
Utah OP-1991 
Western Interior OP-1863 
Yukon Territory OP-1342 

S-35 
Colorado OP-1668 
Wyoming OP-1668 

sedimentary petrology OP-1400; OP-1946 
West Virginia, sedimentation OP-205 

Sulfur Cr4!ek F1eld 
energy sources OP-1491 

sulfur deposits C 1103-A 
sulfur dioxide 

geophysical surveys B 2047 
Hawaii 

geochemistry OP-1266 
pollution OP-1963 

Mexico, stratigraphy OP-1 085 
Ohio, pollution OP-70 
Philippine Islands 

geochemistry OP-933; OP-1325 



Quaternary OP-1324 
Washington, environmental geology OF 94-

0212 
Sullivan's Island 

geologic hazards OP-313 
sulphates see sulfates 
sulphides see sulfides 
sulphur see sulfur 
Sulphur Bank Mine 

environmental geology C 1103-A 
Sumatra 

energy sources OP-872 
geochemistry OP-430; OP-626; OP-758 
sedimentary petrology OP-300 

Sumatra Basin 
sedimentary petrology OP -133 

Sum dum Chief Deposit 
petrology OP-579 

Sumisu Rift 
marine geology OP-866 

SummerviUe Formation 
Jurassic OP-1773; OP-1784 

Summit Greenland 
Quaternary OP-675 

Summit Ridge shear zone 
fractures OP-406 

SummitviUe Colorado 
environmental geology OP-1929 
hydrology OF 94-0144 
metal ores OF 94-0224 

Summitville mining district 
environmental geology C 11 03-A 
gold ores OF 93-0677 
hydrogeology OF 93-0616 
pollution C 1103-A; OP-1786; OP-1892 

Sun River Irrigation Project 
environmental geology OF 94-0120 

Sunda Shelf 
sedimentary petrology OP-133 

Sunda Strait 
structural geology OP-323 

Sundance Fault 
faults OF 94-0049 

Sunniland Limestone 
OP-1000 
petroleum OF 94-0211 

Sunnyside Mine 
engineering geology P 1514 

Sunnyvale California 
engineering geology P 1551-A; OF 94-0222 

Sunshine Mine 
metal ores OP-1259; OP-1294 

Supai Formation 
geomorphology OP-2021 

superconductors 
geophysics OF 94-0223 

Superfund 
California, pollution OP-1048 
Colorado, environmental geology C 11 03-A; 

OP-1929 
Idaho, environmental geology C 1103-A 
Illinois 

environmental geology OF 93-0402 
pollution OF 93-0403; OF 93-0404 

New Jersey, pollution OP-39 
Ohio, ground water WRI 94-4136 
Tennessee 

environmental geology WRI 93-4148 
gro1md water WRI 93-4170 

Utah, environmental geology OF 93-0704 

Sullivan's Island • Sussex Sandstone Member 375 

supergene processes 
Arizona, copper ores C 1103-B 
Colorado, metal ores OP-1858 
Mexico, copper ores C 1103-B 
New Mexico, copper ores C 1103-B 

superimposed metamorphism see poly
metamorphism 

Superior Province see Kapuskasing Zone; 
Michipicoten Belt; Wawa Belt 

superior-type 
Venezuela, iron ores B 2062 

Supply Quadrangle 
stratigraphy OF 93-0581 

Sur Medio Peru 
copper ores OF 94-0182-A; OF 94-0182-B; 

OF 94-0182-C 
Sur-Obispo Terrane 

paleomagnetism OP-919 
sedimentary petrology OP-2037 

surface mining see also strip mining. 
Colorado, hydrology WRI 92-4096 
ground water WRI 93-4018 
Illinois, environmental geology WRI 93-4056 
Wyoming, pollution OP-189 

surface waves see also coda waves; Love waves; 
Rayleigh waves. 
OP-1061 
CalifomiaOP-80; OP-253; OP-1427; OP-1497; 

OP-1509 
surficial geology see also geomorphology; soils; 

surficial geology maps. 
OP-64 
Alaska, environmental geology OF 94-0323; 

OF94-0328 
Arizona, geomorphology OF 93-0517 
California, engineering geology P 1551-A 
Nevada, Quaternary OP-1612 
New England, hydrology WRI 93-4092 

surficial geology maps 
Alaska, geomorphology MF-2258 
Arizona, geomorphology OF 93-0553 
Colorado, geomorphology OF 94-0162 
geologic hazards OF 91-0298 
Illinois, geomorphology OF 93-0288 
Kentucky, ground water WRI 93-4077 
Mississippi Valley, geomorphology MF-2264-

E 
Missouri, geomorphology OF 93-0288 
New Hampshire, geomorphology GQ-1740 
Wyoming, gro1md water WRI 92-4047 

Surinam see also Guyana Shield. 
geomorphology OF 93-0381 

Suruga Trough 
earthquakes OF 93-0542 

survey organizations 
U.S. Geological Sutvey 

YR; CAT; OF 92-0162; OF 93-0175; 
OF 94-0001; OF 94-0052; OF 94-0086; OP-
1872 
Alaska B 2068; C 1103-A; OF 93-0680; 

OF 94-0083; OF 94-0177; OF 94-0179-
A 

Arctic region OF 94-0086 
Arizona C 1103-A; C 1103-B; OF 93-0165 
California C 1114; OF 93-0145; OF 93-

0622; OF 93-0625; OF 94-0067; OF 94-
0086; OF 94-0141; OP-378 

Caribbean Sea OF 93-0537 
China OF 94-0426 
coal OP-1558 
Colorado C 1103-A 

earthquakes OP-1800 
energy sources P 1570 
engineering geology OP-2032 
environmental geology C 1103-A; OF 93-

0292-E; OF 93-0647; OF 93-0680; OP-
1837 

geochemistry OF 93-0416; OF 93-0436; 
OF 93-0449; OF 93-0650; OF 93-0664; 
OF 94-0037; OF 94-0042; OF 94-0062 

geochronology OF 94-0249 
geologic hazards OF 93-0379 
geophysical sUJVeys OF 93-0592; OF 93-

0593-A; OF 93-0593-B; OF 93-0676; 
OP-1553 

Georgia OP-1421 
ground water C 1104; OF 94-0086; OF 94-

0073 
Gulf of Mexico OF 93-0537 
Hawaii OF 94-0432 
hydrogeology C 1103-A; WRI 93-4082; 

WRI 94-4046; OF 92-0117; OF 92-
0136; OF 93-0410; OF 94-0052; OF 94-
0084; OF 94-0330 

hydrology MSB; WRI 92-4101; WRI 93-
4018; WRI 93-4168; OF 92-0499; 
OF 94-0026; OF 94-0052; OF 94-0304; 
OP-813 

Illinois OF 93-0649 
Indiana OF 93-0088 
Iowa OF 94-0088 
Kansas OF 94-0089 
Kentucky OF 93-0157; OP-1646 
Louisiana OP-96 
Massachusetts OF 94-0115 
mineral resources C 1103-A 
Montana OF 93-0151 
Nebraska OF 94-0092 
Nevada OF 94-0053; OP-1 05 
New England OF 94-0339 
New Mexico C 1103-A; OF 93-0661 
New York OP-2065 
Ohio OF 93-0458 
Oklahoma OF 93-0448; OF 94-0038; 

OF94-0086 
Oregon YR; OF 93-0493 
Pacific Coast OF 93-0706 
Pennsylvania OF 93-0152 
petroleum OF 94-0206 
pollution OF 94-0052; OP-288 
Puerto Rico C 1099; C 1103-A 
Rhode Island OF 94-0115 
Rocky Mountains OF 94-0124 
sedimentary petrology OF 94-0205 
shale OP-1321 
Texas OP-307 
United States C 1099 
Utah OF 93-0467 
Washington YR 
waterways OP-287 
West Virginia OP-1554 
Wyoming C 1103-A; OF 93-0413 

Surveyor Program 
California OF 94-0134 

sutveys see geophysical sutveys 
suspect terranes see terranes 
suspension current see turbidity currents 
Susquehanna River basin 

Paleozoic OF 94-0434 
Quaternary OF 94-0434 

Sussex Sandstone Member 
oil and gas fields OP-1422 
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suture zones 
Alabama, Jurassic OP-1358 
California, paleomagnetism OP-919 

Suwannee Limestone 
diagenesis OP-2024 
ground water OP-952 
sedimentary petrology OP-156 

Suwannee River 
geochemistry W 2373 
geomorphology W 2373 

swamps 
Florida 

geomorphology W 2373 
hydrology OP-1511 
Quaternary OP-742; OP-1832 

Georgia 
geochemistry W 2373 
geomorphology W 2373 

New England, hydrology WRI 93-4092 
Swansea plutonic suite 

magmas OP-11 03 
SWAT 

hydrology WRI 93-4018 
Sweden 

energy sources 
Gravberg Well P 1570 
Siljan Ring P 1570 

engineering geology, Blekinge Sweden OF 94-
0001 

environmental geology OP-192 
ground water, Stripa region OP-2009 

Sweetgrass Arch 
hydrogeology WRI 93-4026 

SWMM 
hydrology WRI 94-4019 

Sydney Australia 
ocean waves OF 93-0381 

syenites see also albitite; monzonites. 
Poland OF 94-0145 

Sykesville Formation 
tectonics OP-1296 

sylvanite 
South Carolina, metal ores OP-19 

sylvite 
Colorado 

fluid inclusions OP-2040 
non-metal deposits OP-958 

Utah 
fluid inclusions OP-2040 
non-metal deposits OP-958 

symposia 
OF 94-0001; OF 94-0052; OP-431 
Alaska 

OF94-0134 
earthquakes OF 93-0542 
economic geology C 1103-A 
geologic hazards OF 94-0218 
hydrology WRI 93-4018 
Pliocene OF 94-0023 
pollution YR 

Basin and Range Province, Tertiary B 2053 
California YR 
China, energy sources OF 94-0426 
energy sources P 1570 
engineering geology OP-558 
environmental geology OF 94-0264 
geochronology C 1107 
geologic hazards B 2047; OF 93-0333; OF 9:;;.. 

0518 
geomorphology OF 93-0381 
geophysical surveys B 1926; OF 93-0560-A 

geothermal energy OF 93-0377 
ground water OP-371 
Hawaii YR 
Ohio, environmental geology OF 94-0200 
Pacific region, Cenozoic OP-164 
Puerto Rico, ground water OP-294 
volcanism OP-348 
Wyoming, economic geology OP-437 

syncUnes 
Alaska, stratigraphy B 2068 
California 

P 1550-F; OP-358; OP-765 
Mesozoic OP-332 

MontanaB 2045; I-2434; OP-1523 
Washington OP-417 
Wyoming 

energy sources OP-436 
oil and gas fields OP-240 

syncUnoria 
Appalachians, natural gas OF 94-0211 

syngenesis 
China, metal ores OP-160 
metal ores B 2062 

Syracuse New York 
geomorphology OP-1513 

Szechwan Basin see Sichuan Basin 

Ta see tantalum 
Taal 

T 

geochemistry OP-607 
Tabberabberan Orogeny 

geochemistry OP-30 
Table Mountain 

petrology OP-2064 
tabular-type 

Colorado Plateau, uranium ores P 1548 
Tacoma Quadrangle 

structural geology MF-2265 
Tacoma Washington 

earthquakesOP-138 
Taconic Orogeny 

Maine OP-1376 
Maryland, faults OP-1242 
Newfoundland, geochemistry OP-801 
Quebec, geochemistry OP-801 
United States, geochemistry OP-801 
Vermont 

OP-1569 
structural geology OP-1816 

Virginia, faults OP-1242 
TACT 

Alaska 
geochronology OF 93-0545 
geophysical surveys OF 93-0265; OP-491 
structural geology OP-664 
tectonics OP-46 

Tadzhikistan 
natural gas OF 93-0316 

Tahoma Creek valley 
geomorphology WRI 93-4093 

Taitao Ridge 
continental margin OP-51 
plate tectonics OP-25; OP-621 

Taiwan 
geomorphology OF 93-0381 

Tajikistan see Tadzhikistan 
Taku Terrane 

geochemistry B 2068 

metal ores B 2082 
Talbot fault zone 

faults OP-1392 
Talkeetna Mountains 

metamorphic rocks OP-1304 
Talkeetna Quadrangle 

hydrology OP-350 
Talladega Front 

structural geology OP-1952 
Tallahassee Florida 

ground water WRI 93-4027 
Tallulah Falls thrust sheet 

structuralgeologyOP-617; OP-618 
Talnakh Deposit 

metal ores OP-167; OP-929; OP-973 
platinum ores OP-977 

talus fan see alluvial fans 
talus slopes 

Alaska, engine~ring geology OP-149 
Idaho, Quaternary B 2101 
New Mexico, Quaternary OP-1906 

Tamaulipas Mexico 
economic geology C 1098 
mineral resources C 1103-A 

Tamdytau 
mapsl-2386 

Tamiaml Formation 
OF 93-0563; OP-1141 
Quaternary OP-565 

Tampa Bay 
geophysical surveys OP-1013 

Tampa Limestone 
diagenesis OP-2024 
ground waterOP-952 

tangential wave see S-waves 
tantalum 

California, petrology OP-1982 
tantalum ores B 2062 
Taos Plateau 

petrology OP-1981 
tar sands see oil sands 
Tarzana California 

earthquakes OF 94-0234 
Tasman Sea 

Invertebrata OP-18 
ocean waves OF 93-0381 

Tatara 
Quaternary OP-1253 

Tatito Kollu Mine 
metal ores OP-35 

Tatman Formation 
Paleocene P 1540 

Taupo volcanic zone 
petrology B 2047 

Tauranga New Zealand 
geomorphology OF 93-0381 

TavuaFiji 
gold ores OP-1861 

Taylor Creek Rhyolite 
geochemistry OP-943; OP-2023 
magmas OP-1498 

Taylorsville Fault 
Mesozoic OP-332 

Taymyr Dolgan-Nenets Russian Federation see 
Norilsk region; Norilsk Russian Federation 

Tb see terbium 
Tel language OF 94-0052 
Te see tellurium 



Teapot Sandstone Member 
OP-232 
sedimentary petrology OP-412 

technical cooperation 
California. seismology OF 93-0622 
Japan, earthquakes OF 93-0542 

tectites see tektites 
tectogenesis see orogeny 
tectonic imbrication see imbricate tectonics 
tectonic lines see lineaments 
tectonic maps 

OP-1872 
plate tectonics 1-2363 
Venezuela B 2062 
Wyoming, deformation OP-831 

tectonic sutures see suture zones 
tectonic wedges 

California, metal ores OP-1350 
tectonics see also Acadian Phase; Alleghany 

Orogeny; Antler Orogeny; arches; basin range 
structure; basins; breccia; continental margin; 
Cordilleran Orogeny; crust; crustal shortening; 
crustal thinning; deformation; epeirogeny; ex
otic terranes; faults; fold and thrust belts; folds; 
foliation; fore-arc basins; foreland basins; frac
tures; gravity sliding; Laramide Orogeny; linea
ments; lineation; metamorphic core complexes; 
nappes; neotectonics; orogeny; plate tectonics; 
rift zones; salt tectonics; shear zones; structural 
analysis; suture zones; tectonic maps; terranes; 
thrust sheets; uplifts. 
C 1103-A; OP-1609; OP-2070 
Alaska. petrology OP-1429 
Appalachians OP-1243 
Arizona 

Jurassic C 1103-B 
mantle OP-67 
metal ores C 1103-B 
petrology C 1103-B 
stratigraphy OP-1732 

Atlantic Coastal Plain OP-1243 
basement tectonics 

Canadian Shield OP-247 
Great Lakes OP-247 
Montana OF 94-0147 
Russian Federation OP-1175 

Basin and Range Province OP-1014 
Bolivia, metal ores OP-35 
Brazil, mineral resources C 1103-A 
California 

OP-276; OP-893; OP-1038; OP-1052; OP-
1187; OP-1347; OP-1351; OP-1637; OP-
1805 
earthquakes OP-334 
geochemistryOP-169; OP-1216 
gold ores OP-791 
Jurassic C 11 03-B 
mantle OP-67 
metal ores OP-1273 
metamorphic rocks OP-895 
petrology OP-1163; OP-1214 
Proterozoic OP-1122 
Quaternary OP-477 

compression tectonics 
OP-1406 
CaliforniaOP-304; OP-1128; OP-2036 
Colorado OP-1468 
energy sources OP-703 
Georgian Republic OP-403 
Midwest OP-123 
New Mexico OP-990 
NorthSeaOP-162 
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Utah OP-1468 
Europe, diagenesis OP-520 
extension tectonics 

OP-1360; OP-2039 
Alaska OP-302; OP-664 
Arizona OP-404; OP-995; OP-996; OP-

1039; OP-1103; OP-1552; OP-1731; OP-
1914; OP-1939; OP-2059 

Atlantic Ocean OP-790 
Basin and Range Province OP-120; OP-770; 

OP-1463; OP-1673 
California I-2305; OP-168; OP-404; OP-

604; OP-1036; OP-1370; OP-1593; OP-
1731; OP-1936; OP-1988; OP-2036; 
OP-2067 

Fiji OP-767 
Georgia OP-524 
Great Basin OP-120; OP-1463; OP-1673 
Idaho OP-660; OP-1480; OP-1521; OP-

2030 
Indonesia OP-323 
Italy OP-72; OP-974 
MontanaOP-1521; OP-1562 
Nevada C 1103-A; OP-380; OP-767; OP-

859; OP-981; OP-995; OP-996; OP-
1039; OP-1106; OP-1170; OP-1340; 
OP-1355; OP-1370; OP-1379; OP-1461; 
OP-1462; OP-1464; OP-1484; OP-1485; 
OP-1552; OP-1653; OP-1670; OP-1671; 
OP-1679; OP-1736; OP-1737; OP-1743; 
OP-1802; OP-1977; OP-1979; OP-2028 

New Mexico OP-990; OP-1914 
North Sea OP-162 
Oregon OP-767; OP-1340 
Pacific Ocean OP-978 
Papua New Guinea OP-767 
petrology OP-1455 
Rocky Mountains OP-1938 
Russian Federation OP-1454 
South Carolina OP-524 
Spain OP-767 
Utah OP-1486; OP-1670; OP-1743; OP-

1802; OP-1977; OP-2030 
Washington OP-251 
Wyoming OP-1562 

Great Basin OP-1014 
Idaho OP-1271 
imbricate tectonics 

California OP-332 
Canadian Shield OP-247 
Great Lakes OP-247 
Montana B 2045; OF 94-0147; OP-1567 

Kazakhstan, petroleum OP-774 
Maine, Devonian OP-1444 
Maryland, stratigraphy B 2076 
Mexico 

Jurassic C 1103-B 
petrology OP-1214 

Michigan OP-124 
MontanaOP-1271 
Nevada 

OP-322; OP-405; OP-576; OP-1038; OP-
1 099; OP-1344 
gold ores OP-522; OP-694; OP-791; OP-930 
petroleum OP-889 
Quaternary OP-1612 
stratigraphyOP-1272; OP-1726 
waste disposal OP-647; OP-839 

New England OP-1683 
Oregon, gold ores OP-32; OP-917 
seismotectonics 

OP-1269; OP-1386; OP-1496; OP-1793; 
OP-1880 

Alaska OF 93-0542; OF 94-0218; OP-487 
Arkansas OP-1197 
Australasia OP-1198 
California OF 94-0187; OP-127; OP-202; 

OP-335; OP-374; OP-407; OP-610; OP-
766; OP-779; OP-780; OP-939; OP-948; 
OP-1036; OP-1072; OP-1155; OP-1233; 
OP-1307; OP-1385; OP-1412; OP-1420; 
OP-1476; OP-1504; OP-1596; OP-1696; 
OP-1813; OP-1916; OP-1918; OP-1950; 
OP-1951; OP-2011 

Columbia Plateau OP-533 
earthquakes OP-1061; OP-1117; OP-1234; 

OP-1590; OP-1602; OP-1881 
Japan OF 93-0542 
Mississippi Valley P 1538-F-G; OF 93-

0680; OP-2035 
Nevada OP-1775 
Oregon OP-1768 
Pacific Ocean OP-1703 
seismology OP-328; OP-1267; OP-1896 
Tennessee OP-699; OP-1197; OP-1334; 

OP-1813; OP-1814 
Utah OP-1369 
Washington OF 93-0542; OP-1439; OP-

1768 
Wyoming OP-831 

Utah 
OP-576; OP-1344 
stratigraphy OP-1640; OP-1726 

Virginia, stratigraphy B 2076 
Washington OP-1494 
West Virginia. geophysical surveys OP-1554 
Wisconsin OP-124 
Wyoming, stratigraphy OP-1640 

tectonite 
California. petrology OP-1 022 

tectonophysics see core; crust; heat flow; isostasy; 
mantle; Mohorovicic discontinuity; ocean ba
sins; paleomagnetism; plate tectonics; sea-floor 
spreading 

tectonostratigraphic terranes see terranes 
Tecuamburro 

energy sources OP-289 
geothermal energy OP-194; OP-395 

Tehachapi Mountains 
stratigraphy B 2100 

tektites 
Haiti 

petro1ogyOP-700; OP-1808 
stratigraphy OP-1473; OP-1474 

stratigraphy OP-28 
Virginia. stratigraphy OP-689 

telecommunications 
OF94-0052 
California. geologic hazards OF 94-0086 

Teleostei 
Oregon OP-1928 

tellurides see also sylvanite. 
Colorado, gold ores OP-1520 

tellurium 
California. environmental geology C 11 03-A 
Montana, metal ores OP-10 

Telsitna Formation 
Ordovician OP-751 

temperature surveys see heat flow 
Temple Lake Glaciation 

pedogenesis OP-1907 
Tengiz Fleld 

tectonophysics OP-1183 



378 Tenmile Creek Formation • Tertiary 

Tenmile Creek Formation 
geochemistry OP-231 

Tennant Creek Australia 
earthquakes OP-1621 

Tennant Creek earthquake 1988 
earthquakes OP-1621 
geologic hazards OP-1198 

Tennessee see also Appalachian Basin; Lee For
mation; Mississippi Embayment; Mississippi 
River; New Madrid region; Pennington Forma
tion; Reelfoot Rift. 
earthquakes B 2089 
environmental geology 

OF 93-0292-D 
Madison County Tennessee WRI 93-4148 
Memphis Tennessee OP-583 

faults, Memphis Tennessee OP-1197 
fluorsparOP-1332 
fluvial features 

p 1470 
Obion County Tennessee OP-819 

geologic hazards 
Lake County Tennessee OF 94-0179-N 
Memphis Tennessee OF 94-0179-L; OF 94-

0179-M; OF 94-0179-N; OF 94-0179-P; 
OF 94-0179-R; OF 94-0179-S; OP-1813 

Reelfoot Lake OF 94-0179-N 
geomorphology, Lauderdale County Tennessee 

WRI 93-4067 
ground water 

WRI 92-4186; WRI 93-4070; OP-870 
Bedford County Tennessee WRI 92-4179 
Coffee County Tennessee WRI 92-4179; 

WRI 93-4059 
Fayette County Tennessee OF 93-0366 
Franklin County Tennessee WRI 93-4059 
Grainger County Tennessee OF 93-0365 
Haywood County Tennessee OF 93-0366 
Madison County Tennessee WRI 92-4146; 

WRI93-4170 
Marshall County Tennessee WRI 92-4179 
Maury County Tennessee WRI 92-4179 
Memphis Tennessee WRI 93-4075 
Shelby County Tennessee OF 93-0366 
Tipton County Tennessee OF 93-0366 
Williamson County Tennessee WRI 92-

4179 
hydrogeology YR; WRI 92-4178; OF 90-0394 
hydrology WRI 89-4149 
Invertebrata, McNairy County Tennessee 

B2073 
metal ores OP-842; OP-1111 
petroleum OF 93-0596-H; OF 94-0211 
pollution 

OF 93-0292-D 
Hardeman County Tennessee OP-288 
Madison County Tennessee WRI 93-4108; 

WRI 93-4223 
Memphis Tennessee OP-1681 
Van Buren County Tennessee OP-951 

Quaternary 
OP-1839 
Obion County Tennessee OF 94-0208 
Shelby County Tennessee OF 94-0208 
Tipton County Tennessee OF 94-0208 

seismology 
OP-699 

Memphis Tennessee OP-1814 
structural geology 

Lake County Tennessee OP-1334 
Obion County Tennessee OP-1334 
Reelfoot Lake OP-1334 

waterways OP-182 
Tennessee Mountain Formation 

stratigraphy OP-1527 
tephra see pyroclastics 
tephrochronology 

California, Quaternary OF 93-0620; OF 93-
0683 

Nevada, Quaternary OF 93-0620 
Ordovician OP-519 
Oregon, Quaternary OF 94-0012 

terbium 
Ghana, petrology OP-1967 

termites 
Arizona, ichnofossils OP-1396 
Egypt, ichnofossils OP-1 079 
Ethiopia, Invertebrata OP-1080 
United Arab Emirates, Invertebrata OP-1 080 

terpanes 
Alaska, pollution OP-370 
California 

geochemistry OP-1451 
stratigraphy OP-1594 

Canada, energy sources OP-707 
United States, energy sources OP-707 

Terrace Reservoir 
hydrogeology OF 93-0616 
pollution C 1103-A 

terraces see also fluvial features. 
Alaska, tectonophysics OP-302 
Arizona, geomorphology OF 93-0517 
California 

OP-476 
neotectonics P 1550-F 
Quaternary OP-477; OP-693; OP-853 
structural geology OP-127 

neotectonics OP-1779 
Nevada, sedimentation OP-66 
Oklahoma, geochemistry OP-110 
Pennsylvania, pollution OP-500 
Venezuela, kaolin deposits B 2062 
Wyoming, Quaternary OF 93-0680 
Yugoslavia, Quaternary OP-663 

terranes see also accretionary wedges; exotic ter
ranes. 
Alabama, Jurassic OP-1358 
Alaska 

geochemistry B 2068 
metal ores B 2082; OP-1086 
petrology OP-579 
structural geology B 2068; OP-1738 
tectonicsOP-46 

Appalachians, ground water OP-1667; OP-
1964 

Arizona 
GQ-1720 
structural geology OP-1229 

Atlantic Coastal Plain, ground water OP-1667 
Basin and Range Province, Tertiary B 2053 
California 

gold ores OF 93-0680 
plate tectonics B 1997 
tectonics OP-399; OP-1055 
tectonophysics OP-608 

Canada 
Jurassic OP-997 
plate tectonics OP-1987 

Canadian Shield, structural geology OP-248 
Connecticut 

geochronology OF 94-0126 
structural geology OP-2047 

Florida, tectonophysics OP-603 
Georgia, structural geology OP-617; OP-618 

Great Lakes, structural geology OP-248 
Idaho 

stratigraphy OP-1 058 
tectonics OP-1353 

Iowa, Cretaceous OP-998 
Massachusetts, geochronology OF 94-0126 
Mexico 

crystalline rocks OP-1123 
geochronology OP-312 

Montana 
deformation OP-1562 
petrology OP-1709 

North Carolina, structural geology OP-1556 
Oregon 

faults OP-1054 
plate tectonics OP-903 
stratigraphy OP-1 058 
tectonics OP-399 

Pakistan, structural geology OP-1630 
Rhode Island, structural geology OP-2047 
Russian Federation OF 92-0020-H 
South Carolina, structural geology OP-618 
structural geology OP-1182 
Turkey, metal ores OP-1258 
United States, plate tectonics OP-1987 
Utah, deformation OP-1246 
Venezuela B 2062 
Washington 

faults OP-1054 
structural geology OP-251; OP-878 

Wyoming 
deformation OP-1246; OP-1562 
tectonics OP-1563 

TERRAscope 
earthquakes OP-1509 

Terrill Mountains 
tectonics OP-322 

Tertiary see also Laramide Orogeny; Neogene; 
Paleogene. 
OP-36; OP-219 
Alaska B 2020; B 2068; OF 93-0680; OP-579; 

OP-1173; OP-1823 
ArizonaB 2021-D; B 2053; C 1103-A; C 1103-

B; GQ-1743; OP-1039; OP-1914 
Arkansas OP-1466 
Atlantic Coastal Plain P 1535 
Bangladesh OP-1539 
Basin and Range Province B 2053 
California B 2053; OF 94-0193; OP-318; OP-

613; OP-892; OP-1236; OP-1303; OP-1310 
Catahoula Formation, ground water OF 94-

0125 
Colorado OP-1520 
Georgia OP-1033 
Gulf Coastal Plain P 1535 
IndiaOP-1441 
Kuwait OF 94-0210 
LouisianaOP-89; OP-1466 
Maryland OP-1790 
Massachusetts OP-696 
Muddy Creek Formation B 2053 
Nevada B 2053; OF 94-0151; OF 94-0157; 

OF 94-0161; OF94-0193; OP-257; OP-923; 
OP-1039; OP-1099; OP-1118; OP-1170; 
OP-1240; OP-1310; OP-1754; OP-1760; 
OP-1913 

NewMexicoOP-1140; OP-1914 
Oregon OP-1579 
Rocky Mountains OP-1491 
South CarolinaOP-1033 
TexasOP-89 



Utah OF 93-0680; OF 94-0010; OP-1118; OP-
1631 

Vaqueros Fonnation 
OP-1594; OP-1657; OP-1943 
energy sources OP-1593 
guidebook OP-847 

Venezuela B 2062 
Victoria Australia OF 93-0680 
Virginia OP-1790 
Washington OP-878; OP-1579 

tesserae OP-1408 
Tethys see also Europe. 

Alaska 
Invertebrata OP-536 
Mississippian B 2031 

Italy 
Paleozoic OF 94-0190 
structural geology OP-72 

natural gas OP-912 
Teton Fault 

defonnation OP-831 
Quaternary OP-832 

Teton National Forest 
thennal waters OP-1606 

Tetrabranchiata see Ammonoidea; Nautiloidea 
tetrachloroethylene 

Ontario, pollution DDS-0025 
Tetracorallia see Rugosa 
tetrahedrite 

Idaho, metal ores OP-1294 
Tetrapoda see also Mammalia. 

dinosaurs 
ChinaOP-1831 
Colorado OP-1555 
Cretaceous OP-1415 
South America OP-1443 
Utah OP-1555; OP-1990 
Western Interior OP-1774 

tetrapods see birds; mammals 
Texas see also Anadarko Basin; Capitan Fonna

tion; Castile Fonnation; Colorado River; Cotton 
Valley Group; Delaware Basin; Delaware 
Mountain Group; Eagle Ford Fonnation; Gulf 
Coastal Plain; High Plains Aquifer; Maverick 
Basin; Ogallala Aquifer, Ouachita Belt; Permian 
Basin; Rio Grande Valley; Salado Fonnation; 
Wichita Group; Woodbine Fonnation. 
conseiVation OF 93-0130 
crust, Odessa Texas OP-1925 
diagenesis OP-624 
economic geology 

C 1098; OF 93-0532 
Marathon Geosyncline C 1103-A 

environmental geology 
OF 93-0292-F 
Matagorda Bay OP-401 

geologic hazards, Galveston Island OF 93-0381 
ground water 

P 1414-B; OP-470 
Bexar County Texas WRI 93-4037 
Brazoria County Texas WRI 92-4180; 

OF93-0075 
Edwards Aquifer WRI 92-4055; WRI 92-

4125; OP-13; OP-307; OP-1224 
E1 Paso County Texas WRI 92-4156 
E1 Paso Texas OF 92-0171 
Fort Bend County Texas OF 93-0075 
Galveston County Texas WRI 92-4180; 

OF93-0075 
Harris County Texas OF 93-0075 
Hockley County Texas OP-1024 

Houston Texas WRI 92-4180 
Montgomery County Texas WRI 92-4180 

hydrogeology 
OP-1613 

Big Bend National Park WRI 93-4112 
hydrology OF 93-0419 
maps 1-1420 (NI-14) 
mineral resources C 11 03-A 
Oligocene 

Brewster County Texas OP-343 
Jeff Davis County Texas OP-343 

petroleum OF 93-0596-E; OF 94-0024 
phase equilibria., Hamilton County Texas OP-

554 
pollution 

OF 93-0292-F; OP-1025 
Medina County Texas OP-716 
Uvalde County Texas OP-716 

sedimentary petrology OP-1854 
stratigraphy 

OP-1675 
Delta County Texas B 2073 
Hunt County Texas B 2073 
Travis County Texas B 2073 

tectonophysics OP-89 
volcanism C 1103-A 
waste disposal 

Collin County Texas WRI 93-4194 
Dallas Texas WRI 93-4194 

Texas Creek Granodiorite 
magmas OP-1544 

textinite 
Indonesia, sedimentary petrology OP-300 
West Virginia, sedimentary petrology OP-300 

Textulariina see also Ammodiscacea. 
OP-1947 

Th see thorium 
Th-230 

geochronology OP-516 
Hawaii, Quaternary OP-877 

Th-230/U-234 see U-234flb-230 
Th-232/rh-230 

California, Quaternary OP-853 
Thfrh 

Hawaii, Quaternary OP-606; OP-877 
Th/U 

California, Quaternary OP-477; OP-675 
Chile, metal ores C 1103-A 
geochemistry OP-2052 
geochronology OF 93-0531; OP-516 
Greenland, Quaternary OP-675 
Hawaii, Quaternary OP-606; OP-877 
Saudi Arabia, Quaternary OP-1361 
United Arab Emirates, Quaternary OP-1361 
United States, metal ores C 1103-A 

Thailand 
metal ores OP-825 

thallophytes see bacteria; fungi 
thalwegs 

Mississippi, engineering geology WRI 94-4000 
Than etlan 

Alaska OP-536 
Thar coal field YR; OF 94-0167 
Tharsis P 1534; I-2310; OP-1971 
Thaynes Formation OP-1488 
The Basin Texas 

hydrogeology WRI 93-4112 
The Geysers 

crust OP-849 
geothennal energy OP-428; OP-956 
magmas OP-74 

tesserae • thorium 379 

seismology OP-427; OP-1506; OP-1847 
The Rand see Witwatersrand 
Thebes Gap 

structural geology OP-326 
Thebes llHnois 

geochemistry C 1120-D 
pollution C 1120-C 

Theis, Charles Vern on 
W2415 
hydrogeology W 2415 

theoretical seismograms 
Kenya, structural geology OP-566 

Theria see Eutheria; Metatheria 
thennal discharge see thennal pollution 
thermal metamorphism 

Nevada, tectonics OP-576 
Utah, tectonics OP-576 

thermal pollution 
Hawaii OP-1963 

thennal springs see hot springs 
thennal suiVeys see heat flow 
thermal waters see also fumaroles; geothennal 

fields; geysers; hot springs; wall-rock alteration. 
Hawaii, geothennal energy OP-434 
Honduras, geothennal energy OP-906 
Mexico, geothennal energy OP-906 
Wyoming, petrology OP-1518 

thermochronology 
Nevada, geochronology OP-560 

thermoelectric power 
Ohio, ground water OF 93-0645 

thermoluminescence 
Canada, Quaternary OP-141 
geochronology OF 94-0249 
Mississippi Valley, Quaternary OF 94-0208 
Nevada, faults OP-1622 
United States, Quaternary OP-141 

thennometamorphism see thennal metamorphism 
Thermopolis Shale 

stratigraphy OP-232; OP-698 
thiosulfate 

Colorado, geochemistry OP-1877 
Third World 

ecology OP-1164 
energy sources P 1570 

tholeiite 
Alaska, geochemistry B 2068 
Hawaii OP-243 
Oregon, geochemistry OP-1011 
Pacific Ocean, geochemistry OP-131 
Solomon Islands, geochemistry OP-526 
Vennont, geochemistry OP-1923 

tholeiitic basalt 
Oceania OP-538 
Pacific Ocean OP-538 

Thompson Limestone 
Mesozoic OP-332 

thorium 
Arizona 

geochemistry OP-11 02 
uranium ores C 1103-A 

Arkansas, Pennsylvanian OP-1616 
California, geochemistry OP-1102 
Haiti, petrology OP-700 
Japan Sea., geochemistry OP-388 
petrology OP-896 
pollution OF 93-0679 
Th-230 

geochronology OP-516 
Hawaii OP-877 



380 thorium ores • tonalite 

Th-232!fh-230, California OP-853 
U-234!fh-230, California OP-853 
West Virginia, mineral resources I-2364-F 

thorium ores 
B2062 
Appalachians MF-2198-E 

thorium-lead see Pb{fh 
thorium-uranium see Th/U 
thoron see Rn-222 
Three Fingers Caldera 

gold ores OP-771 
Three Kids Mine 

manganese ores OP-1552 
Three Sisters Formation 

stratigraphy OP-577 
Three Springs Basin 

hydrogeology OF 93-0651 
three-component seismographs 

California, earthquakes OF 94-0234 
Japan, earthquakes OF 93-0542 
Oregon, earthquakes OF 93-0535 

thrust faults see also compression tectonics; 
crustal shortening; fold and thrust belts; foreland 
basins; imbriC?8-te tectonics; overthrust faults; re
verse faults; thrust sheets. 
Alaska 

OP-1565 
plate tectonics OF 93-0542 
seismicity OP-761 
seismology OP-1 08 

Argentina, stratigraphy OP-1824 
Arkansas, energy sources OP-1453 
California 

B 2053; I-2305; OP-127; OP-229; OP-765; 
OP-1052; OP-1456; OP-1950 
earthquakes OF 94-0143; OP-425; OP-1307 
plate tectonics OP-1089; OP-1161; OP-1346 
sedimentary petrology OP-2037 
seismology OP-854 
stratigraphy OP-1796 

Connecticut OP-2047 
Costa Rica, seismicity OP-179 
Georgia 

OP-617 
environmental geology OF 93-0292-D 

Georgian Republic, seismology OP-1648 
Michigan OP-124; OP-1538 
MontanaOP-1522; OP-1523; OP-1771 
natural gas P 1570 
Nevada 

OP-1170; OP-1239 
gold ores OP-522 
metamorphism OP-1124 

New Jersey OP-2007 
Oklahoma, energy sources OP-1453 
plate tectonics OP-980; OP-1053 
Rhode Island OP-2047 
Rocky Mountains, sedimentary petrology OP-

1297; OP-1835 
Utah 

OF93-0680; OP-1631 
natural gas OP-1150 
stratigraphy B 1787-ll 

Vennont, geochronology OP-1569 
Virginia, stratigraphy B 2076 
Washington OP-878; OP-1494 
Wisconsin OP-124; OP-1538 
Wyoming OP-1771 

thrust sheets 
C.anadian Shield, orogeny OP-247 
Great Lakes, orogeny OP-247 

Maryland, stratigraphy B 2076 
Montana B 2045 
North CarolinaOP-712 
Virginia OP-712 

thrusts and thrusting see thrust faults 
Thryonomyoldea 

Vertebrata OP-1441 
Thurber method 

seismology OF 94-0431 
Ti see titanium 
TiamatSulcus Quadrangle I-2328 
Tian-Shan see Tien Shan 
Tick Canyon Formation 

Miocene B 2053 
tidalftats 

Florida, hydrology OP-1511 
Gennany, shore features OF 93-0381 
Taiwan, geomorphology OF 93-0381 

tidal inlets 
Atlantic Coastal Plain OF 93-0381 
Atlantic Ocean OF 93-0381 
Denmark OF 93-0381 
Gennany OF 93-0381 
Italy OF 93-0381 
Netherlands 

OF93-0381 
engineering geology OF 93-0381 

New Zealand OF 93-0381 
tidal marshes 

North Carolina, hydrogeology WRI 93-4051 
Oregon, Quaternary OF 93-0542 
Pacific Ocean, Quaternary OF 93-0542 

tidal outlets see tidal inlets 
tidal waveseetsunamis 
Tidwell Member 

stratigraphy OP-1555 
Tlen Shan see also Karatau Range. 

engineering geology OP-546 
tight sands 

Canada, natural gasP 1570 
Great Plains, natural gas OP-838 
United States, natural gas P 1570 
Western Interior, natural gas OP-838 

till see also drumlins; glacial features; moraines. 
Great Lakes 

geomorphology OP-1300 
hydrogeology OP-1306 
Quaternary OP-1899 

Indiana, ground waterOP-1287 
Massachusetts, Quaternary OP-862 
New Hampshire, Quaternary OP-1691 
New Mexico 

pedogenesis OP-1907 
Quaternary OP-1906 

Ohio 
environmental geology OF 94-0200 
geomorphology OF 94-0200 
Quaternary OF 94-0200; OP-1314; OP-

1956 
Pennsylvania, pedogenesis OF 94-0434 
Rhode Island, hydrology WRI 93-4046 
Vennont, hydrogeology OP-754 
Washington GQ-1680 
Wyoming 

Quaternary P 0932-D 
soils OP-1909 

tillage 
North Carolina, environmental geology OF 94-

0060 
Tillamook Highlands 

maps OF 94-0021 

stratigraphy OF 93-0623 
Tiller Oregon 

hydrology WRI 92-4191 
Timber Mountain Tuff 

faults OP-1737 
Timmins Ontario 

su1fides OP-827 
tin 

New Mexico, geochemistry OP-943 
tin ores 

B2062 
Australasia OP-551 
Bolivia C 1103-A; OF 94-0238; OP-1205 
Brazil B 2062 
Indonesia, Cenozoic OP-1144 
New Mexico OF 93-0680 
Saudi Arabia OP-1508 
Venezuela B 2062 

Tlntie mining district 
gold ores OP-852 

Titania Satellite 
NorthSeaOP-162 

titanite 
Alaska, Devonian B 2068 
New Mexico, metal ores OF 93-0680 

titanium 
California, environmental geology C 1103-A 
geochemistry OF 93-0393-A; OF 93-0393-B,C 
Georgia, hydrogeology OP-1167 
Hawaii, geochemistry OP-420 
West Virginia, mineral resources I-2364-G 

titanium ores 
Appalachians MF-2198-E 
Arkansas OF 92-0288; OP-237 
Venezuela B 2062 

Tithonian 
Mexico OP-800 
Western Interior OP-1774 

titration W 2373 
Tlva Canyon Member 

faults OF 94-0049 
waste disposal OF 93-0060 

Tk language OF 94-0052 
Toano Range 

tectonics OP-576 
Tobacco Root Mountains 

geophysical surveys OF 93-0680 
Todllto Formation 

uranium ores C 1103-A 
TokaiJapan 

seismology OF 93-0542 
Tokyo Japan 

earthquakes OF 93-0542 
toluene 

metal ores OP-1111 
Tomahawk Creek Formation 

stratigraphy B 2076 
Tomboy Deposit 

metal ores OP-1457 
TOMS 

geophysical surveys B 2047 
Toms Canyon 

oceanography OP-1792 
stratigraphy OP-1804 

Toms River 
pollution OP-39 

tonalite 
AlaskaOP-1247 
California OP-1073; OP-1895 
Colorado, structural geology OP-1820 



Italy, Paleozoic OF 94-0190 
Oregon OP-1489 
Washington, structural geology OP-878 

Tonasket Quadrangle 
maps OF 93-0391 

Tonga 
petroleum OP-306 

Tongue River Member 
sedimentary petrology OP-1889 

tonnage 
Alaska, metal ores OF 93-0275 
Brazil, tin ores B 2062 
British Columbia, metal ores OF 93-0275 
copper ores B 2062 
gold ores OF 94-0250 
iron ores B 2062 
metal ores B 2062 
Nevada 

metal ores B 2(177 
tungsten ores OF 94-0005 

New Mexico, mineral resonrces C 11 03-A 
tin ores B 2062 
Venezuela 

bauxite B 2062 
diamonds B 2062 
gold ores B 2062 
iron ores B 2062 
manganese ores B 2062 
metal ores B 2062 

Tonopah Basin 
structural geology OP-859 

Tonopah Nevada 
structural geology OP-320 
tectonophysics OP-1865 

Tonopah Quadrangle 
economic geology OF 94-0160 
metal ores B 2077 

tonstein 
Appalachians, stratigraphy OP-1416 
Arkansas, Pennsylvanian OP-1616 
t"llina OP-975 
England OP-1179 
Europe OP-520 
Germany OP-1179 
Kentucky, Pennsylvanian OP-1758 
Ohio 

OP-1618; OP-1619 
Pennsylvanian OP-1758 

Texas OP-1854 
Utah OP-1201 

Tonto Basin 
petrology OP-2059 

Topanga Quadrangle 
maps OF 94-0266 

tophus see tufa 
TOPMODEL 

hydrogeology OP-962 
hydrology WRI 93-4018; WRI 93-4124 

topographic maps 
OP-2062 
Arizona 

geomorphology OF 94-0411 
hydrology WRI 92-4065 

Colorado, geologic hazards OF 93-0577 
Minnesota, geologic hazards WRI 93-4155 
North Dakota, geologic hazards WRI 93-4155 
Ohio, soil mechanics B 2059-B 

Topopah Spring Member 
waste disposal OF 93-0060 

Toppenish Creek basin 
hydrogeology OF 93-0486 

Tonasket Quadrangle • transform faults 381 

Torishima Rift 
marine geology OP-866 

Torok Formation B 2068 
Torrington Quadrangle 

uranium ores OF 93-0624 
tors 

Pennsylvania, weathering OF 94-0434 
torsion faults see wrench faults 
Total Ozone Mapping Spectrometer 

geophysical snrveys B 2047 
TouchScreen OF 94-0052 
tourmaline 

Alps, metal ores OP-1921 
Arctic region, metal ores OP-1921 
Colorado OP-17 49 
VenezuelaOP-596 
Virginia OP-1748 

tourmalinite 
Alps, metal ores OP-1921 
Arctic region, metal ores OP-1921 
Italy OP-974 
metal ores C 1103-A 
Venezuela, gold ores C 11 03-A 

Tournai sian 
OP-912 
Canada OP-788 
United States OP-788 

Toutle River 
damsOP-572 
fluvial features OP-819 
hydrology OP-680 

Towaliga fault zone 
structural geology OP-524 

Toweius 
paleobotany OP-944 

TR-20 
hydrology WRI 93-4018 

trace metals 
Arizona, pollution OP-1595 
California, environmental geology C 1103-A 
Colorado 

environmental geology C 1103-A; OF 93-
0534; OP-1929 

geochemistry OP-563 
sedimentary petrology OP-1991 

Florida, ground water WRI 93-4027 
Georgia, geochemistry W 2373 
Gulf of Mexico, environmental geology OP-

1902 
hydrogeology WRI 94-4046 
Idaho 

environmental geology OF 93-0656 
ground water WRI 93-4091 

Montana, hydrogeology WRI 93-4052 
Nevada, environmental geology WRI 92-4024-

B 
New Hampshire, environmental geology OP-

192 
New Jersey, ground water WRI 90-4180 
pollution YR 
Sweden, environmental geology OP-192 
Tennessee, pollution WRI 93-4223 
Utah, sedimentary petrology OP-1991 
Washington, environmental geology OP-192 
Wyoming, geochemistry OP-938 

tracers see also D/H. 
Atlantic Coastal Plain, ground water OP-209; 

OP-1262; OP-1263 
California, ground waterOP-515; OP-542 
Colorado 

ground water OP-330 

pollution C 11 03-A 
geophysical suiVeys B 2047 
ground water OP-329; OP-331; OP-444; OP-

1788; OP-1789; OP-1822; OP-1910 
hydrogeology OP-400; OP-556; OP-674 
hydrology WRI 93-4203 
Idaho, environmental geology OP-45 
Kentucky, hydrogeology WRI 93-4063 
Maryland 

geochemistry OP-747 
geochronology OP-1114 
hydrogeologyOP-726 

Massachusetts 
ground water OF 93-0159; OF 94-0052 
pollution OP-1391 

Nevada, ground water OP-515; OP-2066 
Ohio, hydrogeology OP-1292 
Oklahoma, geochemistry OP-110 
Oregon, hydrology WRI 92-4191 
pollution TWI 03-A20 
Tennessee 

environmental geology OP-583 
pollution OP-1681 

West Virginia, hydrology OF 93-0121 
trachyandesites see also latite. 

Colorado OP-1981 
NewMexicoOP-1981 

trachybasalts 
Colorado OP-1981 
New Mexico OP-1981 

Trachyleberididae 
Alaska P 1531 

trachytes 
NevadaOP-1886 
Texas, Oligocene OP-343 

tracks 
China, Vertebrata OP-1831 

trail maps 
Colorado, environmental geology I-2468 
Kansas, environmental geology I-2468 

Tranquility Quadrangle 
maps GQ-1717 

Trans-Alaska Crustal Transect see TACT 
Trans-Amazonian Orogeny 

tectonophysics OP-603 
Trans-Jordan see Jordan 
Trans-Pecos 

hydrogeology WRI 93-4112 
Oligocene OP-343 

Transantarctic Mountains 
Quaternary OP-50 
tectonics OP-884 

transducers 
geochemistry OF 90-0044 

transfer faults 
Basin and Range Province OP-1463 
Great Basin OP-1463 
NevadaOP-1464 
Washington OP-417 

TRANSFER.BAS 
earthquakes OF 94-0170-A; OF 94-0170-B 

transform faults 
OP-1533 
Alaska, geochemistry OP-740 
California 

OP-304; OP-1936 
plate tectonics OP-1649; OP-1655 

Indian Ocean, plate tectonics OP-1230 
Israel OP-885 
Jordan OP-885 
plate tectonics OP-980 
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transgression 
Alaska, stratigraphy B 2068 
Appalachians, Ordovician OP-883 
California 

folds OP-304 
plate tectonics OP-1346 
sedimenta.Jy structures B 1995-D,E 

Colorado 
Cretaceous OP-1535 
non-metal deposits OP-958 
Permian OP-1492 
stratigraphy OP-965 

Idaho 
sedimentation OP-1 084 
stratigraphy P 1439 

Maryland, Ordovician OP-1973 
Montana, coal OP-238 
New Mexico, stratigraphy OP-965 
Oregon, stratigraphy P 1439 
Pennsylvania, Ordovician OP-1973 
Rocky Mountains, stratigraphy OP-1493 
stratigraphy OP-850 
Utah 

Cretaceous OP-1535 
non-metal deposits OP-958 
Permian OP-1492 
sedimentation OP-1084 
stratigraphyOP-1010; OP-1640 

Western Interior, stratigraphy OP-210; OP-
1219; OP-1863 

Wyoming 
oil and gas fields OP-1422 
stratigraphy OP-1640 

transmission electron microscopy 
mineralogy OP-636 

transpression 
Alaska, petrology OP-579 
C.alifornia 

plate tectonics OP-1655 
stratigraphy OP-85 

Minnesota, geochemistry OP-82 
Washington, deformation OP-417 

Transvaal South Africa see Witwatersrand 
Transverse Ranges 

crust OP-168 
earthquakes OP-334 
geochemistry OP-1830 
geochronology OP-2054 
geophysical surveys OP-1137 
Miocene B 2053 
Paleogene OP-1926 
sedimentary petrology OP-2036; OP-2037 
structural geology OP-1936 

transverse wave see S-waves 
traps see stratigraphic traps; structural traps 
Traverse Group 

sedimenta.Jy petrology OP-1135 
travertine 

Colorado, geochemistry OP-1877 
New Mexico, hydrogeology OP-1190 
Virginia OP-511 

Treadwell Mine 
gold ores B 2068 
petrology OP-579 

Treasure Island 
soil mechanics P 1551-A 

tree rings 
Arizona, geomotphology OP-2021 
Basin and Range Province, Quaternary OP-915 
Chile, Quaternary OP-41 
Colorado, environmental geology C 11 03-A 

geochronology OP-966 
Great Basin, Quaternary OP-915 
Peru, Holocene OP-748 
Tennessee, pollution WRI 93-4223 

trenches see also fore-arc basins. 
Alaska, plate tectonics B 2068 
Barbados, plate tectonics OP-925 
California, earthquakes OP-1155 
Japan, plate tectonics OP-925 
Oceania. oceanography OP-262 
Oregon, plate tectonics OP-925 
Pacific Ocean, oceanography OP-262 
Washington, plate tectonics OP-925 

trenching 
California. geologic hazards MF-2266 
Ohio. soil mechanics B 2059-B 

Trenton Prong 
structural geology OP-2007 

Trenton ian 
OF 94-0211 
Appalachians OF 94-0211 
Great Lakes region OF 94-0211 

Tri-State District 
metal ores OP-683 

Triassic 
P 1439; OC-0141; OC-0142; OP-835 
Alaska B 2068 
Arizona I-2296 
Atlantic Ocean OP-794 
California OF 92-0368-A; OF 92-0368-B; 

OF 94-0148; OP-185; OP-1017; OP-1236; 
OP-2054 

C.amian 
ArizonaOP-1007 
Utah OP-1007 

Chinle Formation 
OP-1397 
deformation OP-2003 
earthquakes OP-324 
hydrogeology OP-1190 
ichnofossils OP-1396 
sedimentary petrology B 2000-F; OP-1007 
uranium ores P 1548 

Idaho P 1439; OP-1058 
Kayenta Formation, ground water OP-837 
Lockatong Formation. energy sources OP-1857 
Luning Formation, metal ores OP-3 
Massachusetts OP-1413 
Mexico OP-312; OP-1957 
Moenkopi Formation 

OP-855 
deformation OP-2003 
geochemistry OP-947 

Muschelkalk, Poland OF 92-0393 
Nevada OF 92-0368-A; OF 92-0368-B; OF 94-

0148; OF 94-0439; OP-185; OP-1059; OP-
2063 

New England OP-794 
Oregon P 1439; OP-1017; OP-1058; OP-1489 
Pennsylvania OP-1620 
Petrified Forest Member OP-1249 
Rhaetian, Great Britain OP-146 
Thaynes Formation OP-1488 
Washington OP-251 

triazines 
geochemistry OF 94-0037 
Iowa, environmental geology OP-845 
Midwest, pollution OP-109 
Nebraska, pollution OF 94-0100 

trichloroethylene 
ground water OP-553 

trichlorofluorocarbon-113 
Maryland, geochronology OP-1114 

Trident Glacier District 
deformation OP-1574 

trifluoroacetate 
pollution OP-924 

Trigo Mountains 
areal geologyOP-1805 
tectonics OP-735 
Tertiary B 2053 

trilobites 
Appalachians, Ordovician OP-883 
Canada, stratigraphy OF 93-0598 
Far East, stratigraphy OP-1675 
Idaho. stratigraphy OF 93-0598 
Utah, stratigraphy OF 93-0598 

Trinity Aquifer 
ground water WRI 92-4055; WRI 92-4125 

Trinity Canyon 
structural geology OP-229 

Trinity River basin 
waste disposal WRI 93-4194 

triple junctions 
Alaska, plate tectonics B 2068 
California 

oceanographyOP-188 
plate tectonics B 1997; OP-555; OP-634; 

OP-1161 
Guatemala, geothermal energy OP-395 
Iceland, seismology OP-1669 
plate tectonics OP-1053 

triterpanes 
Alaska, pollution OP-370 

tritium 
Arizona, ground water WRI 94-4063 
Atlantic Coastal Plain, ground water OF 93-

0484; OP-195; OP-209; OP-1262; OP-1263 
California 

ground water OP-542; OP-802 
hydrogeology OP-573 

Colorado, hydrogeology OP-1668 
ground water OP-1TI2; OP-1789; OP-1822; 

OP-1910 
Hawaii, hydrogeology OP-799 
hydrogeology OP-400 
Idaho, ground water WRI 93-4201 
Illinois, waste disposal W 2398 
Maryland, hydrogeology OP-726 
Minnesota, pollution OP-1930 
Missouri, pollution OF 93-0362 
Nevada, ground water OP-2066 
New Hampshire, geochronology OP-1245 
New Jersey, ground waterOP-1969 
Utah, hydrogeology OP-573 
Wyoming,hydrogeologyOP-1668, 

Triton Satellite OP-1534 
troctoUte OP-1810 
Trojan asteroids OP-1585; OP-1903 
trona 

Wyoming, geochemistry OP-938 
trondhjemite 

OP-2053 
Alaska OP-1304 
Oregon OP-1489 

Troodos OphioUte 
Atlantic Ocean, intrusions OP-987 
Cyprus, magmas OP-986 

Tropic Shale 
stratigraphy OP-1516 

Troutdale Aquifer 
ground water WRI 90-4196 



Truckee River 
hydrogeology OP-8 
hydrology YR; OF 93-0368; OF 94-0134 
Quaternary OF 93-0689 

Truckee-Carson Program 
hydrology YR 

True Blue Formation 
stratigraphy B 2076 

Tsaidam Basin see Qaidam Basin 
tsunamis 

Alaska. geologic hazards OF 94-0218 
C.alifornia, environmental geology P 1551-E 
Chile, Quaternary OP-41 
Costa Rica, seismicity OP-180 
Hawaii 

marine geology OF 93-0551-C 
structural geology OP-1890 

Oregon, geologic hazards OP-1718 
Pacific Ocean, oceanography OP-592 
Puerto Rico, Quaternary OP-1970 
Washington 

neotectonics OP-1439 
Quaternary OF 93-0542 

tubes, lava see lava tubes 
Tucson Arizona 

faults C 1103-A 
Tucson Mountains 

maps I-2205 
volcanism C 1103-B 

Tucson Wash 
metal ores C 1103-B 

tufa 
Nevada 

OP-66 
Quaternary OP-91 

tuff see also ash flows; volcanic ash; volcani clast-
ics. 
OP-1769 
Andes, metal ores OP-1206 
Argentina, stratigraphy OP-1824 
Arizona 

P 1541; GQ-1743 
geochemistry B 2053 
stratigraphy C 1103-A 
Tertiary B 2053 

Bolivia, metal ores OP-1205 
California 

OP-1988 
geochemistry B 2053 
Miocene B 2053 
Neogene B 2053 
neotectonics OP-358 
Quaternary OF 93-0683 
sedimentary rocks B 2053 

Colorado 
geochronology OP-729 
metal ores OP-1654 

engineering geology OP-979 
Idaho 

Miocene B 2091 
non-metal deposits OP-810 

Kenya OP-588 
Nevada 

OF 94-0151; OP-1093; OP-1379; OP-1841 
deformation OP-1462 
engineering geology OP-886; OP-1934 
faults OF 94-0049; OP-1485 
growtd water WRI 92-4016; OP-257; OP-

1323; OP-1975; OP-2066 
hydrogeology OP-1684 

structural geology OP-380; OP-1106; OP-
1679 

waste disposal OP-671; OP-715; OP-2038 
New Mexico, metal ores OP-1818 
Oregon, gold ores OP-917 
Utah 

Cenozoic B 2071 
geochemistry OF 94-0242 
molybdenum ores OP-513 
structural geology OP-1672 

tuff lava see welded tuff 
tuft see tufa 
Tug Hill Aquifer 

growtd water WRI 90-4145 
Tujunga Terrane 

faults OP-65 
Tulare Formation OP-1829 
TuleLake 

environmental geology OF 93-0497 
Pliocene OF 94-0023 

Tulean 
stratigraphy OF 93-0598 

Tullock Member OP-1572 
Tully Valley New York 

geomorphology OP-1513 
tundra 

Alaska, environmental geology OF 94-0322 
Colorado, geomorphology OP-1688 

tungstates see scheelite; wolframite 
tungsten ores 

OP-439 
Alps OP-1921 
Arctic region OP-1921 
California OF 93-0552 
Idaho OP-1184 
Italy, metasomatism OP-974 
Nevada OF 93-0560-D; OF 94-0005 
North CarolinaOP-1184 
Peru OP-1184 
Saudi ArabiaOP-429; OP-1508 
Turkey OP-1258 

Tungsten Queen Deposit 
tungsten ores OP-1184 

tunnels 
Armenia, earthquakes OP-595 
China OP-546 
Colorado 

c 1097 
environmental geology C 1097 
pollution C 1097 

illinois OP-645 
NevadaOP-125 

turbidite see also Bouma sequence. 
Alaska 

metal ores OP-1041 
stratigraphy B 2068 
structural geology OP-1565 

California OP-847 
Canada, petrology OP-84 
Colorado, sedimentation OP-1598 
Japan, Quaternary OF 93-0542 
Louisiana, tectonophysics OP-89 
Maine 

Devonian OP-1444 
stratigraphy OP-1376 
structural analysis OP-92 

Mexico, stratigraphy OF 93-0680 
Nevada, structural geology OP-1239 
Oregon, Quaternary OP-619 
Pacific Ocean 

oceanography OP-56; OP-592 
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sediments OP-55 

Texas, tectonophysics OP-89 
Vermont. geochemistry OP-1923 

turbidity current structures see Bouma sequence; 
graded bedding 

turbidity currents 
Hawaii, marine geology OF 93-0551-C 
Michigan, stratigraphy B 1904-R 

Turk Mine Formation 
Tertiary B 2053 

Turkey see Black Sea region 

Turkey Canyon Caldera 
petrology C 1103-A 

Turkey Creek Caldera 
geochemistry B 2021-D 
geomorphology OF 94-0232 
geophysical surveys OF 91-0273 
maps OF 93-0590-A; GQ-1743 
petrology C 1103-A 

Turkey Creek Limestone 
stratigraphy OP-648 

Turkey Ridge Aquifer 
ground waterOP-503 

Turkmenia 
natural gas OF 93-0316 

Turnagain Arm 
structural geology OP-1565 

Turonian 
Appalachians OP-1791 
California OP-2002 
Montana OP-1364 
Western InteriorOP-1006; OP-1863; OP-1864 

Turtle Mountains 
metal ores C 1103-A 
Miocene B 2053 
Tertiary B 2053 

turtlebacks 
California, neotectonics OP-358 

Tuscaloosa Aquifer 
ground water OP-870 
hydrogeology P 1410-H 

Tuscaloosa Formation 
diagenesis OP-1375 
energy sources OP-792 
natural gas OF 93-0705 

Tuscarora Formation 
mineralogy OP-1748 

Tuttle Lake Formation 
foliation OP-1564 

Tuvalu 
geomorphology OF 93-0381 

Twin Lakes Quadrangle 
maps OF 93-0715 

Twin Lode Mine Formation 
Tertiary B 2053 

Tyee Basin 
energy sources OP-1579 

Tyler Basin 
energy sources OF 93-0705 

Tyonek Quadrangle 
geomorphology MF-2258 
Quaternary OF 93-0707 

Typhoon Russ 
geologic hazards OF 91-0571 

Tyson Formation 
structural geology OP-1816 



384 U • U/Pb 

Usee uranium 
U-234/Th-230 

u 

California, Quatema.cy OP-853 
U-234/U-238 see U-238/U-234 
U-238 

Arizona, ground water WRI 93-4226 
geochronology OP-516 
Utah, ground water WRI 93-4226 

U-238/Pb-204 
China, geochronology OP-937 

U-238/U-234 
California, ground waterOP-515 
Nevada, ground water OP-515; OP-654 

U. S. Agency for International Development 
geologic hazards OF 93-0379 

U.S. Army Corps of Engineers 
hydrogeology WRI 93-4018 
hydrology WRI 93-4018 

U. S. Bureau of Indian Affairs 
mineral resources C 1103-A 

U.S. Bureau of Land Management 
mineral resources C 1103-A 

U.S. Bureau of Mines 
helium gas P 1570 
hydrogeology WRI 93-4018 
New Mexico, mineral resources C 1103-A 
pollution P 1570 

U.S. Bureau of Reclamation 
hydrology WRI 93-4018 

U. S. Department of Agriculture 
hydrology WRI 93-4018 

U.S. Department of Defense 
pollution YR; OF 94-0052 

U.S. Department of the Interior 
OF94-0052 
waste disposal OF 94-0052 

U.S. Exclusive Economic Zone see United States 
Exclusive Economic Zone 

U.S. Forest Service 
environmental geology OF 93-0680 
geomorphology YR 

U.S. Geological Survey 
YR; CAT; OF 92-0162; OF 93-0175; OF 94-

0001; OF 94-0052; OF 94-0086; OP-1872 
Alaska 

OF93-0680 
areal geology B 2068 
bibliography B 2068 
coal OF 94-0177 
economic geology C 1103-A 
geochemistry C 1103-A 
geologic hazards OF 94-0179-A 
hydrology OF 94-0083 
mineral resources C 1103-A 

Arctic region, environmental geology OF 94-
0086 

Arizona 
copper ores C 1103-A 
economic geology C 1103-B 
hydrogeology OF 93-0165 

California 
areal geology OP-378 
earthquakes C 1114; OF 93-0625; OF 94-

0141 
geologic hazards OF 94-0086 

hydrogeology OF 93-0145; OF 94-0067 
seismology OF 93-0622 

Caribbean Sea. marine geology OF 93-0537 
China, energy sources OF 94-0426 
coal OP-1558 
Colorado, environmental geology C 1103-A 
earthquakes OP-1800 
energy sources P 1570 . 
engineering geology OP-2032 
environmental geology C 1103-A; OF 93-

0292-E; OF 93-0647; OF 93-0680; OP-
1837 

geochemistry OF 93-0416; OF 93-0436; 
OF 93-0449; OF 93-0650; OF 93-0664; 
OF 94-0037; OF 94-0042; OF 94-0062 

geochronology OF 94-0249 
geologic hazards OF 93-0379 
geophysical swveys OF 93-0592; OF 93-0593-

A; OF93-0593-B; OF93-0676; OP-1553 
Georgia, areal geology OP-1421 
ground water C 1104; OF 94-0086; OF 94-

0073 
Gulf of Mexico, marine geology OF 93-0537 
Hawaii, seismology OF 94-0432 
hydrogeology C 1103-A; WRI 93-4082; 

WRI 94-4046; OF 92-0117; OF 92-0136; 
OF 93-0410; OF 94-0052; OF 94-0084; 
OF94-0330 

hydrology MSB; WRI 92-4101; WRI 93-4018; 
WRI 93-4168; OF 92-0499; OF 94-0026; 
OF 94-0052; OF 94-0304; OP-813 

IDinois, hydrogeology OF 93-0649 
Indiana, hydrology OF 93-0088 
Iowa, hydrogeology OF 94-0088 
Kansas, hydrogeology OF 94-0089 
Kentucky 

hydrogeology OF 93-0157 
hydrologyOP-1646 

Louisiana, ground water OP-96 
Massachusetts, hydrogeology OF 94-0115 
mineral resources C 1103-A 
Montana, hydrogeology OF 93-0151 
Nebraska, hydrogeology OF 94-0092 
Nevada 

hydrology OF 94-0053 
mapsOP-105 

New England, hydrogeology OF 94-0339 
New Mexico 

hydrogeology OF 93-0661 
mineral resources C 1103-A 

New York, ground water OP-2065 
Ohio, ground water OF 93-0458 
Oklahoma, hydrogeology OF 93-0448; OF 94-

0038; OF 94-0086 
Oregon 

geomorphology YR 
ground water OF 93-0493 

P8cific Coast, tectonophysics OF 93-0706 
Pennsylvania, ground water OF 93-0152 
petroleum OF 94-0206 
pollution OF 94-0052; OP-288 
Puerto Rico 

economic geology C 1103-A 
ground water C 1099 

Rhode Island, hydrogeology OF 94-0115 
Rocky Mountains, hydrogeology OF 94-0124 
sedimentary petrology OF 94-0205 
shale OP-1321 
Texas, ground water OP-307 
United States, ground water C 1099 
Utah, hydrogeology OF 93-0467 
Washington, geomorphology YR 

waterways OP-287 
West Virginia, geophysical swveys OP-1554 
Wyoming 

ground water OF 93-0413 
mineral resources C 1103-A 

U.S. Marine Corps 
geophysical swveys OF 94-0202 

U. S. Marine Corps Logistics Base 
maps OF 93-0568 

U. S. National Park Service 
mapsOP-105 

U.S. Naval OU Shale Reserves 
energy sources OF 94-0427 

U.S. Naval Surface Warfare Center 
ground waterOP-1092 

U.s. Navy Ships Parts Control Center 
ground water WRI 94-4059 

U. S. Rocky Mountains see Absaroka Range; Big
hom Mountains; Owl Creek Mountains; San 
Juan Mountains; Sangre de Cristo Mountains; 
SawatchRange; Tobacco Root Mountains; Uinta 
Mountains; Wind River Range · 

U. S. Virgin Islands see also Saint Croix; Saint 
Thomas. 
economic geology CI 103-A 
ground water OP-294 
hydrology YR 

UIPb see also Pb/Pb. 
OP-584; OP-1807 
Alaska 

Devonian B 2068 
Jurassic OP-1692 
plate tectonics B 2068 

Arizona 
Cretaceous OP-900 
magmas OP-1103 
metal ores C 1103-A 

Basin and Range Province, structural geology 
OP~I673 

British Columbia, structural geology OP-1645 
California 

Cretaceous OP-234; OP-449; OP-900 
crust OP-168 
geochronology OP-2054 
Mesozoic O.P-1809 
orogeny OP-286 
petrology OP-1425; OP-1505; OP-1638; 

OP-1920 
phase equilibria OP-1021 
Tertia.cy OP-613 

Canada 
, . Jul"a$sic OP-997 

petrology OP-84 
China, VertebrataOP-1831 
Colorado 

geochronology OP-465; OP-1065; OP-1557 
petrology OP-989 

.geochemistry OP-2052 
Great Basin, structural geology OP-1673 
Haiti, geochronology OP-1557 
Idaho 

structural geology OP-1645 
tectonics OP-1353 

Jurassic OP-I 852 
Mexico, geochronology OP-1557 
Minnesota 

geochemistry OP-82 
tectonophysics OP-1674 

North Carolina 
structural geology OP-1556 
tectonics OP-1449 



Oregon, plate tectonics OP-2068 
petrology OP-896 
Vermont,geochronologyOP-1001 
Virginia, structural geology OP-1113 
Washington 

petrology OP-1312 
plate tectonics OP-2068 
structural geology OP-1 082 

Wyoming 
intrusions OP-1188 
structural geology OP-1560 

U{fh see Th/U 
Uffh/Pb 

OP-1807 
Bolivia, metal ores C 1103-A 
Brazil, gold ores C 1103-A 
Haiti, petrology OP-700 
inclusions OP-1098 
petrology OP-896 

Ubehebe Basin 
Tertiary B 2053 

Uehee Belt 
structural geology OP-1952 

Uinta Basin 
energy sources OF 94-0427; OP-97; OP-1491 
faults OP-1467 
hydrogeology WRI 92-4043 
natural gas P 1570 
petroleum OP-1587 

Uinta Mountains 
Paleocene OP-453 
Phanerozoic 1-2184-D 

Uintah and Ouray Indian Reservation 
hydrogeology WRI 92-4043 

Uintah Basin see Uinta Basin 
uintaite see gilsonite 
UISO 

geochronology OF 93-0531 
Ukraine see also Black Sea region; Russian Plain. 

natural gas OF 93-0316 
pollution OP-478 

Ultisols 
C.arboniferous OP-1143 

ultramafics see also clinopyroxenite; kimberlite; 
ophiolite; peridotites; pyroxenite. 
Alaska 

OP-1603; OP-1698 
metal ores OP-509 

Mariana Islands, marine geology OP-265; OP-
266 

Micronesia, marine geology OP-265; OP-266 
West Pacific Ocean Islands, marine geology 

OP-268; OP-269 
Umpqua River basin 

hydrology WRI 92-4191; OF 94-0040 
Unaka Belt 

areal geology OP-712 
Uncompahgre Plateau see Uncompahgre Uplift 
Uncompahgre Project 

hydrogeology OF 94-0110 
pollution OF 93-0507 

Uncompahgre Uplift 
deformation OP-2003 
faults OP-1467 
sedimentary petrology OP-1468 
stratigraphy OP-1490 

unconformitiesseeangularunconformities 
unconformity-type 

metal ores B 2062 
underground installations see tunnels 

underground mining 
Alabama, coal p 1570 

underground water see ground water 
UnderbiD Formation 

engineering geology B 2075 
underthrust faults 

AlaskaOP-1090 
Ungava earthquake 1989 

geologic hazards OP-1198 
Uniontown Ohio 

ground water 
WRI94-4136 

United Arab Emirates 
ground water, Abu Dhabi W 2417; OP-963 
Invertebrata, Abu Dhabi OP-1 080 
Quaternary, Abu Dhabi OP-1094; OP-1361 

United Kingdom see English Channel Islands; 
Great Britain 

United States see also Alabama; Alaska; Appala
chians; Arizona; Arkansas; Atlantic Coastal 
Plain; California; Colorado; Colorado Plateau; 
Columbia Plateau; Connecticut; Delaware; Dis
trict of Columbia; Florida; Georgia; Great Basin; 
Great Plains; Hawaii; Idaho; Illinois; Indian res
ervations; Indiana; Iowa; Kansas; Kentucky; 
Louisiana; Maine; Maryland: Massachusetts: 
Michigan; Midwest; Minnesota; Mississippi; 
Mississippi Valley; Missouri; Montana; Ne
braska; Nevada; New England; New Hampshire; 
New Jersey; New Mexico; New York; North 
Carolina; North Dakota; Ohio; Oklahoma; Ore
gon; Pennsylvania; Rhode Island; Rome Trough; 
South Carolina; South Dakota; Taconic Orog
eny; Tennessee; Texas; U. S. Virgin Islands; 
Utah; Vermont; Virginia; Washington; West 
Virginia; Western Interior; Western U.S.; Wis
consin; Wyoming. 
areal geology 

Blue Ridge Mountains OP-712; OP-1421 
Culpeper Basin OP-1243 

Carboniferous OP-1143 
changes of level, Delmarva Peninsula OF 93-

0381 
coal 

p 1570 
Black Warrior Basin P 1570 
Forest City Basin OF 93-0576 
Powder River basin OP-564 

crust, Cascade Range OP-224 
dams, Mount Saint Helens OP-572 
deformation 

Beartooth Mountains OP-1562 
Owl Creek Mountains OP-1771 
Powder River basin OP-1771 
Reelfoot Rift OP-1965 
Sevier orogenic belt OP-1246 
Uncompahgre Uplift OP-2003 
Wind River Range OP-1771 

diagenesis, Floridan Aquifer OP-2024 
earthquakes 

C 1101; OP-1843 
Mississippi Embayment P 1538-A-C 
New Madrid region P 1538-A-C; OF 93-

0680; OP-1590; OP-1800; OP-1881; OP-
1993 

Reelfoot Rift P 1538-A-C; OP-1590 
ecology OF 94-0001 
economic geology OP-308 
energy sources 

P 1570; C 1115; OP-14; OP-707; OP-796; 
OP-1070 
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Anadarko Basin OF 94-0024; OP-344; OP-
345; OP-731; OP-1255; OP-1517 

Arkoma Basin OP-1453 
Newark Basin OP-1857 
Ouachita Belt OP-1453 
Permian Basin OP-792; OP-1255 
Powder River basin OP-415 
Sabine Uplift OF 93-0705 
Uinta Basin OF 94-0427; OP-97; OP-1491 
Wiggins Arch OP-461 

engineering geology 
OP-2032 
Arkansas River OF 94-0052 
Chemung River OP-112 
Genesee River OP-112 
Mississippi River OF 94-0001 
Missouri River OP-1770 

environmental geology 
YR; OF 94-0401; OP-100 
Arkansas River valley C 1103-A; OF 93-

0534 
Delmarva Peninsula YR 
Magothy Aquifer WRI 92-4038 
Mount Hood OF 94-0001 
Mount Saint Helens OF 94-0212 
San Juan Mountains C 1103-A 

faults 
New Madrid region MF-2264-D; OP-1197; 

OP-1880 
Reelfoot Rift OP-1197 
Uinta Basin OP-1467 
Uncompahgre Uplift OP-1467 
Wasatch fault zone OP-1870 

fluvial features, Amargosa Desert OP-1984 
geochemistry 

DDS-0018-A; MF-2270; OP-88; OP-910; 
OP-1536; OP-2041 
Arkansas River valley OF 94-0408; OP-

1008 
Cascade Range OF 93-0686 
Connecticut Valley OP-1923 
Mississippi River C 1120-D; OF 93-0158 
Okefenokee Swamp W 2373 
Ouachita Mountains OP -231 
Potomac River OP-7 47 

geochronology 
Bronson Hill Anticlinorium OF 94-0126 
Connecticut Valley OP-1 001 
Delmarva Peninsula OP-1114 

geologic hazards 
OP-1826 
Cascade Range OF 94-0179-E 
Great Smoky Mountains OF 94-0179-Q; 

OF 94-0179-R 
Mississippi River OF 94-0179-M; OF 94-

0179-0; OF 94-0179-U 
Mount Saint Helens B 2047; OF 93-0445 
New Madrid region P 1538-F-G; OF 93-

0680; OF 94-0179-L; OF 94-0179-M; 
OF 94-0179-N; OF 94-0179-0; OF 94-
0179-P; OF 94-0179-Q; OF 94-0179-R; 
OF 94-0179-S; OF 94-0179-T; OF 94-
0179-U; MF-2264-A 

Ouachita Mountains OF94-0179-T 
San Juan Mountains OF 94-0233 

geomorphology 
Mississippi RiverOP-1477 
Mount Hood YR 
Mount Rainier WRI 93-4093 
Mount Saint Helens OP-678 
New Madrid region MF-2264-E 
Okefenokee Swamp W 2373 
San Juan Mountains OF 93-0548 
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Shenandoah Valley MF-2262 
geophysical surveys 

OP-1553 
Chesapeake Bay OP-1554 
Mississippi Embayment OF 94-0131 
Mount Hood OP-614 
Mount Saint Helens B 2047 
New Madrid region P 1538-F-G; OF 93-

0680; OF 94-0131; MF-2264-C; OP-
1893 

Pine Mountain Window OP-1554 
Powder River basin B 1917 -R 
Tobacco Root Mountains OF 93-0680 
Wasatch Front OP-1137 

geothermal energy 
OF 93-0377; OP-777 

Cascade Range OP-27 
Yellowstone National Park OP-250 

gold ores, Klamath Mountains OF 93-0680 
ground water 

C 1099; OP-371; OP-1964 
Albuquerque Basin WRI 93-4149 
Arkansas River P 1414-D 
Chicot Aquifer WRI 90-4119; WRI 92-

4180; OF 93-0075; OP-713 
Cincinnati Arch OF 93-0627; OP-1107 
Delmarva Peninsula OF 93-0093; OF 93-

0484; OP-195; OP-209; OP-1262; OP-
1263; OP-1788; OP-1897 

Denver Basin WRI 93-4198; OF 93-0442; 
OP-59 

Floridan Aquifer W 2421; WRI 92-4166; 
WRI 93-4027; WRI 93-4061; OF 93-
0451; OF 93-0478; OF 94-0032; OF 94-
0033; OP-1160; OP-1262; OP-1788 

High Plains Aquifer WRI 92-4047; WRI 93-
4088; WRI 94-4027; OF 94-0041 

Magothy Aquifer OF 93-0653 
Maumee River valley WRI 92-4142 
Mississippi EmbaymentP 1414-D; WRI93-

4071 
Mississippi River P 1414-D; WRI 90-4119 
Missouri River P 1414-D 
Navajo Indian Reservation WRI 93-4226 
NeoshoRivervalleyP 1414-D 
Ogallala Aquifer WRI 92-4047; WRI 94-

. 4027 
Ohio River basin WRI 92-4142 
Ozark Mountains P 1414-B; P 1414-D; 

OF93-0434 
Virgin River valley OP-339 

guidebook 
Beartooth Mountains OP-213 
Yellowstone National Park B 2099 

heat flow OP-790 
hydrogeology 

OF 94-0051; OP-578; OP-582 
Amargosa Desert WRI 94-4160 
Cascade Range P 1 044-L 
Chattahoochee River WRI 93-4084 
Chesapeake Bay WRI 92-4087; WRI 93-

4018 
Delaware BayWRI 93-4018 
Delaware River OF 93-0459 
Delaware River basin W 2422; WRI 93-

4055 
Floridan Aquifer WRI 93-4044; OF 94-

0330 
Little Missouri River basin WRI 94-4098 
Mississippi River OP-1 068 
Newark Basin OP-493 
Trans-Pecos WRI 93-4112 
Truckee River OP-8 

Uinta Basin WRI 92-4043 
Wind River Range OP-1668 
Yellowstone National Park B 2067; OF 93-

0384 
hydrology 

YR; WRI 93-4018; wRI 93-4168; OF 93-
0626; OP-916 
Cascade Range OF 93-0640; OF 94-0077 
Delaware River WRI 93-4203 
Lake Tahoe WRI 93-4182 
Mississippi River WRI 93-4042; OP-1067 
Missouri RiverOP-118 
Navajo Indian Reservation OF 94-0043 
Ohio River OF 93-0372; OP-1348; OP-

1647; OP-1995; OP-2012 
Truckee River YR; OF 93-0368; OF 94-

0134 
lead-zinc deposits OP-1581 
magmas, Mount Saint Helens OP-355 
maps 

DDS-0011; OP-1050 
Klamath Mountains OF 93-0703 
MoWlt Saint Helens OF 92-0563; GQ-1682 
Powder River basin I-2298; I-2433-A 
Virgin River valley I-2296 

Mesozoic OP-196 
metal ores 

B 2049-A 
Arkansas River valley C 1103-A 
Cascade Range OP-551 
Klamath Mountains OF 93-0296 
Ozark Mountains OP-683 
Sangre de Cristo Mountains C 1103-A 

metamorphic rocks, Klamath Mountains OP-
1017 

metamorphism, Sevier orogenic belt OP-1124 
mineral resources, Beartooth Mountains 

C 1103-A 
mineralogy, Idaho Batholith OP-1634 
Mollusca B 2073 
natural gas 

P 1570; OP-201 
Absaroka Fault OP-1150 
Anadarko Basin P 1570 
Arkoma Basin P 1570; OF 94-0024 
Black Warrior Basin OF 94-0211 
Cascade Range OF 94-0159 
MoxaArch OP-1150 
Ouachita Belt P 1570 
Uinta Basin P 1570 

Navajo Indian Reservation OF 94-0052 
non-metal deposits 

C 1103-A 
MountHoodOP-1016 
Newberry Volcano OP-1016 

ocean floors OP-1751 
oil and gas fields, Powder River basin OP-1422 
Oligocene, Trans-Pecos OP-343 
orogeny 

Raft River OP-2030 
Sevier orogenic belt OP-2030 

Paleocene 
Potomac River basin OP-117; OP-207; OP-

284 
Salisbury Embayment OP-284 
Uinta Mountains OP-453 

paleomagnetism OP-855 
Paleozoic, Susquehanna River basin OF 94-

0434 
Pennsylvanian OP-1142 
petroleum 

Cincinnati Arch OF 94-0211 
Denver Basin OP-1 028 

Forest City Basin OF 94-0024 
Mississippi Embayment OF 94-0211 
Nemaha Ridge OF 94-0024 
Ozark Mountains OF 94-0024 
Powder River basin OP-1 028 
Uinta Basin OP-1587 

petrology 
Beartooth Mountains OP-1709 
Cascade Range OP-1163 
Mount Saint Helens OP-627 
Pilot Range OP-1671 
Yellowstone National Park OP-1518 

Phanerozoic, Uinta Mountains 1-2184-D 
plate tectonics 

Cascade Range OP-1987 
Klamath Mountains OP-398 
Ouachita Belt OP-548 

Pleistocene OP-260 
pollution 

YR; P 1570; WRI 94-4001; OP-804; OP-
1632 
Arkansas River C 1103-A 
Arkansas River valley W 2381-C; OP-2069 
Chattahoochee River OF 94-0099 
DelmarvaPeninsulaOP-1226; OP-1366 
High Plains Aquifer W 2381-C 
Mississippi RiverOP-756 
OhioRiverOP-756 
Powder River basin OP-189 
San Juan Mountains C 1103-A; OP-1892 

Quaternary 
Cascade Range OP-347 
Delaware River basin OP-1803 
Floridan Aquifer OP-685 
Mount Adams OP-347 
Newberry Volcano OP-391 
Sangre de Cristo Mountains OP-1906 
Susquehanna River basin OF 94-0434 
Truckee River OF 93-0689 
Wind River Range OP-61 I 
Yellowstone National Park OP-391 

salt tectonics, Sevier orogenic belt OP-1486 
sedimentary petrology 

Anadarko Basin OP-1400 
Beartooth Mountains OP-1835 
Bighorn Mountains OP-1835; OP-1889 
Delaware Basin OP-1222 
Denver Basin OP-1418; OP-1835 
Dinosaur National Monument OP-1990 
Floridan Aquifer OP-156 
Narragansett Basin OP-1291; OP-1615 
Owl Creek Mountains OP-1835 
Powder River basin B 1917-Q; C-0143-A; 

OP-1297; OP-1835; OP-1889 
Uncompahgre Uplift OP-1468 
Washakie Basin OP-1297; OP-1835 
Wind River Range OP-1835 

sedimentation, Sangre de Cristo Mountains OP-
1598 

seismicity 
OP-1108 
New Madrid region OP-1232; OP-1423 
Reelfoot Rift OP-1232; OP-1423 

seismology 
Mississippi Embayment P 1538-A-C 
Mount Saint Helens B 2089 
New Madrid region P 1538-A-C; B 2089; 

OP-1806; OP-1814; OP-18% 
Reelfoot Rift P 1538-A-C 

shale OP-1321 
soils, Wind River Range OP-316; OP-1909 
stratigraphy 

OP-1330; OP-1724 



C.ascade Range OP-580 
Chesapeake Bay OP-689; OP-1804 
Clark's Fork Basin OP-880 
Delaware River OP-1791 
Dinosaur National Monument OP-1555; 

OP-1774 
Klamath Mountains OP-661 
Midcontinent OF 93-0598 
Mohave Mo\Ultains B 2053; OP-1732 
Potomac River basin OP-116; OP-254; OP-

283;0P-299 
Powder River basin OP-628; OP-1723 
Salisbury Embayment OP-1329 
Sawatch Range OP-1493 
Sevier orogenic belt B 1787-11; OP-1010 
Uncompahgre Uplift OP-1490 

structural analysis, Connecticut Valley OP-92 
structural geology 

C 1103-A; OP-1623; OP-1624; OP-1949; 
OP-1976; OP-2039 
Blue Ridge Mountains OP-225; OP-1113 
Bronson Hill Anticlinoriwn OP-2047 
Cascade Range OP-604 
Klamath Mountains OP-1360 
Merrimack Synclinoriwn OP-2047 
Mississippi Embayment OP-1386 
New Madrid region MF-2264-B; OP-326; 

OP-1269; OP-1334; OP-1386; OP-1424; 
OP-1496; OP-1801 

Pine Mountain Window OP-1952 
Powder River basin OP-506 
ReelfootRiftOP-1334; OP-1496; OP-1512; 

OP-1801; OP-1999 
Savannah River OP-524 
Sevier orogenic belt OP-1170 
Yellowstone National Park OP-1257 

tectonics 
Bronson Hill Antic1inoriwn OP-1413 
Cascade Range OP-1494 
Idaho Batholith OP-1353 
Klamath Mountains OP-399 
New Madrid region OP-1944 
Pilot Range OP-576 
Reelfoot Rift OP-1944 

tectonophysics 
OP-785 
Cascade Range OF 93-0542 
Klamath Mountains OP-608 
New Madrid region OP-1139 
Wasatch Front OP-1780 

Tertiary 
Bighorn Mountains B 2053 
Salisbury Embayment OP-1790 

tungsten ores, Idaho Batholith OP-1184 
Vertebrata, Absaroka Range OP-364 
volcanology, Yellowstone National Park OP-

1769 
waste disposal OF 94-0052 
waterways, Connecticut River OP -681 

United States Exclusive Economic Zone 
Atlantic Ocean, geophysical surveys OP-658 
geophysical surveys OP-764 
Pacific Coast, oceanography OF 94-0134 

United States Geological Survey see U.S. Geolo
gical Survey 

Universal Soil Loss Equation 
Arizona, hydrogeology OP-818 

universities see academic institutions 
University of Alaska Geophysical Institute 

seismology OP-1838 
UNIX OF 94-0052 
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Unk.ar Group 
tectonics OP-1271 

Unncinulidae 
Invertebrata OP-1 035 

Unzen 
earthquakes OP-1546 

uplifts see also epeirogeny. 
OP-1851 
Alabama, structural geology OP-1952 
Alaska 

plate tectonics OP-1677 
tectonophysics OP-302 

Antarctica 
Quaternary OP-50 
tectonics OP-884 

Arizona 
Cretaceous OP-900 
structural geology OP-996; OP-1229 

Australia, stmctural geology OP-1261 
Basin and Range Province, structural geology 

OP-575 
California 

OP-476; OP-847 
Cretaceous OP-900 
crustOP-168 
neotectonics P 1550-F; OP-1953 
plate tectonics OP-983 
Pliocene OP-37 
Quaternary OP-693 
sedimentary petrology B 1995-D,E; OP-

2036; OP-2037 
seismology P 1550-F 
structural geology OP-127: OP-1456 

Colorado 
metal ores OP-1858 
stratigraphy OP-1490 

C.olorado Plateau, tectonophysics OP-1766 
Costa Rica, seismicity OP-179; OP-180 
Georgia, structural geology OP-1952 
Great Basin, structural geology OP-575 
Great Lakes, Quaternary OP-1577 
Hawaii 

petrology OP-363 
Quaternary OP-606; OP-877 

Idaho 
tectonics OP-1353 
tectonophysics OP-660 

Italy, structural geology OP-72 
Massachusetts, tectonics OP-1413 
Montana 

defonnation OP-1562; OP-1771 
folds OP-1567 
hydrogeology WRI 93-4026 
stratigraphy OP-547 
structural geology OP-1364 

Nevada, structural geology OP-996 
Ontario, Precambrian OP-669 
Pacific Ocean, metal ores OP-978 
Pakistan, sedimentation OF 93-0680 
Rocky MoliDtains 

sedimentary petrology OP-1297 
stratigraphy OP-1493 
tectonophysics OP-1938 

Russian Federation, structural geology OP-985 
seismology OP-1806 
South Dakota, structural. geology OP-631 
Tennessee, structural geology OP-1334 
Washington 

neotectonics OP-1439 
Quaternary OF 93-0542 

Wyoming 
defonnation OP-831; OP-1562; OP-1771 

sedimentary petrology OP-1202 
structural geology OP-1257 

Upper Cambrian see Bonneterre Fonnation; Con
ococheague Fonnation; Lamotte Sandstone; 
Mount Simon Sandstone; Reagan Sandstone 

Upper Carboniferous see Coal Measures; 
Westphalian 

Upper Cretaceous see Almond Fonnation; Black 
Creek Fonnation; Bridge Creek Limestone 
Member; Carlile Shale; Cenomanian; Cody 
Shale; Eagle Sandstone; Ferron Sandstone Mem
ber; Forbes Fonnation; Fox Hills Fonnation; 
Frontier Fonnation; Fruitland Formation; Green
hom Limestone; Gulfian; Hell Creek Fonnation; 
Judith River Formation; K-T boundary; Lance 
Formation; Lewis Shale; Mesaverde Group; 
Middendotf Formation; Niobrara Fonnation; 
Peedee Fonnation; Pictured Cliffs Sandstone; 
Pierre Shale; Point Lorna Fonnation; Point 
Lookout Sandstone; Ripley Fonnation; Senon
ian; Smoky Hill Chalk Member; Sussex Sand
stone Member; Teapot Sandstone Member; 
Turonian; Tuscaloosa Fonnation 

Upper Devonian see Famennian; Frasnian; Palliser 
Formation 

upper Eocene see Barnwell Fonnation; Ocala 
Group; Piney Point Fonnation 

Upper Jurassic see Brushy Basin Shale Member; 
Cotton Valley Group; Entrada Sandstone; Jose
phine Ophiolite; Kimmeridge Clay; Kimmeridg
ian; Morrison Formation; Oxfordian; 
Portlandian; Salt Wash Sandstone Member; 
Smackover Formation; Stump Formation; 
Todilto Fonnation; Westwater Canyon Sand
stone Member 

upper Miocene see Eastover Formation; Messin
ian; Modelo Formation; Pontian; Santa Marga
rita Fonnation; Yorktown Fonnation 

Upper Mississippi Valley 
environmental geology OP-1336 
geomorphology OP-1477 
hydrogeology OF 94-0101; OP-1068 
hydrology C 1120-E 
metal ores OP-1941 
QuatemaryOP-141 

Upper Mississippian see Chesterian; Meramecian; 
Pennington Fonnation 

upper Oligocene see Suwannee Limestone 
upper Paleocene see Thanetian 
upper Paleozoic see Arkansas Novaculite; Bakken 

Formation;VVoodRiverFormation 
Upper Peninsula. Michigan see Michigan Upper 

Peninsula 
Upper Pennsylvanian see Missourian; Virgilian 
Upper Permian see Salado Fonnation; Zechstein 
upper Pleistocene see illinoian; Sangamonian; 

Weichselian; Wisconsinan 
upper Pliocene see Chowan River Fonnation 
upper Precambrian see Proterozoic 
upper Proterozoic see McCoy Creek Group 
upper Quaternary see Bull Lake Glaciation; 

Pinedale Glaciation 
Upper Silurian see Salina Group 
Upper Triassic see Carnian; Chinle Fonnation; 

Kayenta Formation; Lockatong Fonnation; Lun
ing Fonnation; Petrified Forest Member; Rhaet
ian 

uranium see also U /Pb. 
Arizona 

C 1103-A 
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geochemistry OP-11 02 
California, geochemistry OP-11 02 
Colorado 

geochemistry OP-1 008 
pollution OP-1786; OP-2069 

Egypt, Quaternary OP-1968 
environmental geology OF 93-0292-D; OF 93-

0292-F 
geochemistry DDS-0018-A 
geologic hazards OF 93-0292-C 
Great Lakes region, environmental geology 

OF 93-0292-E 
Haiti, petrology OP-700 
illinois, environmental geology OF 93-0292-E 
Indiana, environmental geology OF 93-0292-E 
Japan Sea 

geochemistry OP-388 
Quaternary OP-1783 

Missouri 
hydrogeology OF 93-0648 
pollution OF 93-0433 

New England, environmental geology OF 93-
0292-A 

New Hampshire, environmental geology OP-
192 

New Jersey, environmental geology OF 93-
0292-B 

New York, environmental geology OF 93-
0292-B 

Oklahoma, pollution OP-1874 
pollution OF 93-0679 
sedimentary petrology OP-1399; OP-1400 
Sudan, Quaternary OP-1968 
Sweden, environmental geology OP-192 
U-234!fh-230, California OP-853 
U-238 

Arizona WRI 93-4226 
geochronology OP-516 
Utah WRI 93-4226 

U-238/Pb-204, China OP-937 
U-238/U-234 

t~fomia OP-515 
Nevada OP-515; OP-654 

Washington, environmental geology OP-192 
West Virginia, mineral resources I-2364-F 

uranium disequilibrium 
California, Quaternary OF 93-0558; OP-853 
geochronology OF 93-0531 
Hawaii, Quaternary OP-590; OP-606; OP-877; 

OP-1711 
Nevada, Quaternary OP-876 
Pacific Coast, Pleistocene OP-605 
Wales, Quaternary OP-356 

uranium ores see also sandstone-type; unconfor
mity-type. 
OF 93-0624; OP-1469 
Alaska C 1102 
Alps OP-1921 
Appalachians MF-2198-E 
Arctic region OP-1921 
Arizona 

C 1103-A; OF 93-0619 
geochemistry OP-947 
ground water WRI 93-4226 
pollution OP-510 

geochemistry DDS-0018-A; OP-803 
GhanaB 2062 
Italy, metasomatism OP-974 
New Mexico 

C 1103-A; OP-908 
environmental geology OF 93-0292-F 
pollution OP-510 

pollution OF 93-0679 
South Mrica B 2062 
Utah, ground water WRI 93-4226 

uranium refining 
Colorado, environmental geology WRI 93-

4211 
uranium-lead see U/Pb 
uranium-series method see uranium disequilib

rium 
uranium-thorium see Th!U 
Uranus see Ariel Satellite; coronae; Miranda Sat

ellite; Titania Satellite 
Uruguay 

coal OF 93-0239 
USBM see U.S. Bureau of Mines 
USLE see Universal Soil Loss Equation 
Utah see also Absaroka Fault; Book Cliffs; Brushy 

Basin Shale Member; Burro Canyon Formation; 
Cedar Mountain Formation; Chainman Shale; 
Chinle Formation; Colorado River; Colorado 
River basin; Dinosaur National Monument; Ely 
Limestone; Entrada Sandstone; Ferron Sand
stone Member; Fillmore Formation; Four Cor
ners; Frontier Formation; Great Basin; Green 
River basin; Green River Formation; Hermosa 
Formation; Joana Limestone; Lodgepole Forma
tion; Madison Group; Mancos Shale; Moenkopi 
Formation; Morrison Formation; Moxa Arch; 
Oquirrh Formation; Paradox Basin; Paradox 
Member; Pilot Range; Pilot Shale; Raft River; 
Salt Lake Formation; Salt Wash Sandstone 
Member; San Juan Basin; Sevier orogenic belt; 
Uinta Basin; Uncompahgre Uplift; Western In
terior Seaway; Westwater Canyon Sandstone 
Member. 
Cenozoic 

Beaver County Utah B 2071 
Garfield County Utah B 2071 
Iron County Utah B 2071 
Millard County Utah B 2071 
Piute County Utah B 2071 
Washington County Utah B 2071 

earthquakes 
Emery County Utah OP-1382 
Springdale Utah OP-324 

economic geology DDS-0012 
energy sources 

Carbon County Utah OF 94-0427 
Duchesne County Utah OF 94-0427 
Emery County Utah OF 94-0427 
Grand County Utah OF 94-0427 
Uintah County Utah OF 94-0427 

engineering geology, Carbon County Utah 
p 1514 

environmental geology 
Kane County Utah WRI 91-4111 
Salt Lake County Utah OF 93-0704 

faults 
OP-1411; OP-1954 
Ogden Utah OP-1870 

geochemistry 
OF 93-0680; OP-349; OP-1472; OP-1605; 

OP-2052 
Beaver County Utah OF 94-0242 
Wah Wah Mountains OF 94-0242 

geologic hazards 
Box Elder County Utah OF 91-0298 
Davis County Utah OF 92-0358 

geomotphology 
Sanpete County Utah B 1842-F 
Wasatch Plateau B 1842-F 

geophysical surveys 
C 11 03-A; OF 92-0431-A; OF 93-0680 

Juab County Utah OF 92-0431-B 
Millard County Utah OF 92-0431-B 
Tooele County Utah OF 92-0431-B 

gold ores 
Juab County Utah OP-640; OP-852 
Millard County Utah OP-640 
Tintic mining district OP-852 

ground water 
OP-102 

Garfield County Utah OP-339 
Iron County Utah OP-339 
Kane County Utah OP-339; OP-837 
Salt Lake County Utah WRI 92-4085 
San Juan County Utah WRI 93-4226 
Washington County Utah OP-339 

hydrogeology 
OF93-0467 

Duchesne County Utah WRI 92-4043 
Uintah County Utah WRI 92-4043 
Utah County Utah OF 93-0108 

intrusions OP-75 
Jurassic, San Rafael Swell OP-1784 
magmas OP-1716 
maps 

Beaver County Utah I-2361 
Garfield County Utah OF 94-0010 
Iron County Utah I-2361 
Kane County Utah OF 94-0010 
Washington County Utah I-2427 

metal ores OP-1204 
mineral resources 

Juab County Utah C 1103-A; OF 92-0259; 
MF-2081-F; MF-2081-G 

Millard County Utah MF-2081-F; MF-
2081-G 

Tooele County Utah OF 92-0259; MF-2081-
F; MF-2081-G 

Mississippian OP-817 
molybdenum ores, Wah Wah Mountains OP-

513 
Permian OP-1492 
petroleum OF 93-0596-C; OF 93-0596-D 
petrology 

I-2291-B 
Iron County Utah OF 93-0680 

Phanerozoic 
Carbon County Utah I-2184-D 
Duchesne County Utah I-2184-D 
Emery County Utah I-2184-D 
San Rafael Swell 1-2184-D 

Pliocene OF 94-0023 
pollution YR 
Quaternary 

I-1970-A 
Box Elder County Utah OP-369 
Tooele County Utah OP-369 

salt tectonics, Arches National Park OP-1486 
sedimentary petrology 

OP-1588 
Carbon County Utah B 2087-A 
Emery County Utah B 2087-A 
Grand County Utah B 2000-F 
Kaiparowits Plateau OP-1419 
San Juan County Utah B 2000-F 
Uintah County Utah OP-1990 
Wasatch Plateau B 2087-A; OP-1378 

sedimentation OP-1 084 
soils, Ogden Utah OP-1908 
stratigraphy 

OP-816; OP-1118; OP-1319; OP-1516 
House Range OP-1675 



Juab County Utah B 1787-11 
Kane County Utah OP-136 
Sanpete County Utah B 1787-11 
Stansbury Mountains OP-630; OP-846 
Tooele County Utah B 2088 

structural analysis 
Emery County Utah B 2000-C,D 
Garfield County Utah B 2000-C,D 
Grand County Utah B 2000-C,D 
Iron County Utah OF 93-0680 
San Juan County Utah B 2000-C,D 
Wayne County Utah B 2000-C,D 

structural geology 
OP-532; OP-945; OP-1369; OP-1631; OP-
1670 
Emery County Utah B 2000-C,D 
Garfield County Utah B 2000-C,D 
Grand County Utah B 2000-C,D 
San Juan County Utah B 2000-C,D 
Wayne County Utah B 2000-C,D 

weathering, Kane County Utah OF 93-0390 
utahite see jarosite 
Ute Mountain Ute Indian Reservation 

heavy mineral deposits B 2061-B 
Uwharrie Formation 

structural geology OP-1556 
Uzbekistan 

maps, Tamdytau I-2386 
natural gas OF 93-0316 

v 

V see vanadium 
Vaca Muerta Meteorite 

inclusions OP-1098 
vacuum hammers 

Nevada, engineering geology OP-125 
Val Vedello Mine 

metasomatism OP-974 
Valanginian 

California OP-2002 
Valdez Group 

structural geology OP-1565 
Valdosta Georgia 

hydrogeology WRI 93-4044 
Vale Quadrangle 

mapsOP-228 
Valentine Southeast Quadrangle 

maps GQ-1711 
validation 

OF94-0086 
Alaska, Pliocene OF 94-0023 
Arizona, hydrology WRI 93-4018 
hydrogeology WRI 93-4018 
Mississippi, hydrology WRI 93-4018 
Oregon, hydrology WRI 93-4040 
Washington, hydrology WRI 93-4018 

Valles MarinerisOP-1215; OP-1609; OP-2060 
Valley and Ridge Province 

ground waterOP-760; OP-1964 
hydrogeology OP -642 
hydrology OP-357 
maps 1-2370 
Paleozoic OF 94-0434 
Quaternary OF 94-0434 
weathering OF 94-0434 

Valley Mountain Quadrangle 
Cenozoic B 2053 

Valley Springs Formation 
sedimentary petrology OP-40 

stratigraphy OP-1829 
Valley View Hot Springs 

metal ores C 1103-A 
valleys 

Idaho, ground water WRI 93-4091 
New Mexico, pedogenesis OP-19fJ7 
New York, geomorphology OP-1513 
Pennsylvania, Quaternary OF 94-0434 
rock mechanics OP-657 

Valmy Formation 
gold ores OP-522 
maps OF 94-0436 
metal ores OP-1457 
stra.tigraphyOP-1272; OP-1527 

vanadium 
geochemistry OF 93-0393-A; OF 93-0393-B,C 
Idaho, geochemistry B 2023-B 
Oklahoma, geochemistry OP-231 
sedimentary petrology OP-1399; OP-1400 
West Virginia, mineral resources I-2364-D; I-

2364-G 
vanadium ores 

Arkansas OF 92-0288; OP-237 
Vancouver Island 

plate tectonics OP-1987 
Vancouver Washington 

ground water WRI 90-4196 
Vanson Peak Quadrangle 

geochemistry OF 93-0686 
maps GQ-1680 

Vanuatu 
petroleum OP-306 

Vaqueros Formation 
OP-1594; OP-1657; OP-1943 
energy sources OP-1593 
guidebook OP-847 

Variscan Orogeny see Hercynian Orogeny 
Variscides 

Paleozoic OF 94-0190 
varves 

Minnesota, Quaternary OP-90 
Vasquez Formation 

Miocene B 2053 
Vatukoula Fiji 

gold ores OP-1861 
veins see quartz veins 
Vekol Valley 

ground water OF 94-0064 
Venerida 

Atlantic Coastal Plain P 1535 
Gulf Coastal Plain P 1535 

Venezia Italy see Venice Italy 
Venezuela see also Caribbean region; Llanos; Ori-

nocoRiver. 
areal geology, Imataca Complex B 2062 
bauxite, Bolivar Venezuela B 2062 
coal OF 93-0239 
diamonds 

B2062 
Bolivar Venezuela B 2062 

economic geology 
B2062 

Imataca Complex B 2062 
geomorphology B 2062 
geophysical swveys, Southeastern Venezuela 

OF94-0165 
gold ores 

B2062 
Venezuelan Andes C 1103-A 

iron ores B 2062 

utahite • Vermont 389 

kaolin deposits, Imataca Complex B 2062 
manganese ores, Imataca Complex B 2062 
maps 

B2062 
Amazonas Venezuela MF-2240; MF-2241; 

MF-2243; MF-2244; MF-2245 
metal ores 

B2062 
Bolivar Venezuela B 2062 

mineral resources 
B 2062; C 1103-A 

Amazonas Venezuela B 2062 
Bolivar Venezuela B 2062 

non-metal deposits, Imataca Complex B 2062 
Venezuelan Andes 

gold ores C 1103-A 
Venice Italy 

geomorphology OF 93-0381 
vented gas 

natural gas P 1570 
Ventura Basin 

energy sources B 1995-F,G; OP-1255 
Quaternary OF 93-0386 
structural geology OP-1128 

Venturian 
Miocene OP-1795 

Venus see also coronae; tesserae. 
OF 94-0001; OF 94-0235; OF 94-0438; OP-

135; OP-1032; OP-1289; OP-1407; OP-1778: 
OP-1868; OP-1871; OP-1872; OP-1905; OP-
2029 
Maxwell Montes OP-1031 

Veracruz Mexico 
Neogene OF 94-0023 

Vergeles Fault 
guidebook OP-847 

verification 
OF94-0052 
Arizona, hydrology WRI 93-4018 
hydrogeology WRI 93-4018; OF 94-0051 
hydrology OF 94-0052 
lllinois, hydrology OF 93-0483 
Mississippi, hydrology WRI 93-4018 
Washington, hydrology WRI 93-4018 

Vennes see wonns 
vermiculite 

New Mexico, pedogenesis OP-19fJ7 
Vermillion-Missouri Aquifer 

ground water OP-503 
Vermont see also Connecticut Valley; Gile 

Mountain Fonnation; Green Mountains; Hoosac 
Fonnation; Pinney Hollow Fonnation; Waits 
River Fonnation. 
Cambrian, Windsor County Vennont OP-20 14 
engineering geology, Lamoille County Ver

montB 2fJ75 
environmental geology 

OF 93-0292-A 
Addison County Vermont OP-521 

geochemistry OP-1 003 
geophysical surveys GP-1 005 
hydrogeology 

OF 94-0339; OP-754 
Caledonia County Vennont OP-1158 

hydrology WRI 93-4092 
maps 

Bennington County Vennont I-23fJ7 
Windham County Vennont I-23fJ7 

metal ores OP-1875; OP-1921 
petroleum OF 93-0596-H 
pollution OF 93-0292-A 



390 Vertebrata • visualization 

structural geology 
OP-714; OP-1815; OP-1817 

WindsorCotmty Vennont OP-2013 
Vertebrata see Pisces; Tetrapoda 
vertebrates see also fish; tetrapods. 

Colorado Plateau, stratigraphy OP-1397 
Cretaceous OP-1415 
North Dakota, stratigraphy OP-1714 
Phanerozoic GN 

vertical seismic profiles 
Alaska. geophysical surveys OF 93-0265; OP-

491 
Arizona 

geophysical surveys OF 94-0138 
tectonics OP-552 

California 
crust OP-1589 
geophysical swveys OF 94-0156; OF 94-

0241 
plate tectonics OP-1089 
soil mechanics P 1551-A 

Canadian Shield 
orogeny OP-247 
structural geology OP-248 

Great Lakes 
orogeny OP-247 
structural geology OP-248 

Kenya. structural geology OP-566 
Nevada 

geophysical surveys OP-1481 
magmas OP-397 

Newfotmdland, geophysical surveys OP-535 
Oregon 

geophysical surveys OF 93-0317 
isostasyOP-775 
plate tectonics OP-903 
structural geology OP-132 

Washington 
isostasyOP-775 
structural geology OP-132 

vertical-component seismographs 
Alaska, geophysical surveys OF 93-0265 
earthquakes OP-79 
Oregon, geophysical surveys OF 93-0317 

Vertisols 
Wyoming, environmental geology OP-297 

very long baseline interferometry 
earthquakes OP-778 
geophysical swveys OF 93-0542 

Vesuvian garnet see leucite 
Vesuvius 

fluid inclusions OP-60 
geochemistry OF 93-0399 
geologic hazards B 2047 
lavaOP-63 

Viburnum Trend 
metal ores OP-683; OP-1333 

Vick Louisiana 
grotmd water WRI 93-4184 

Victoria Australia see also Murray Basin. 
geochemistry OP-30 
sedimentary petrology OF 93-0680 

Victorville Fan 
fluvial features OP-892 

Victorville Quadrangle 
areal geology OP-2017 
geophysical swveys OF 93-0315 

Vidal Valley 
stratigraphy B 2053 

Vieques Island 
non-metal deposits MF-2235 

Vinini Formation 
OP-1272 
gold ores OP-522 

Virgelle Sandstone Member 
ground water WRI 93-4193 
hydrogeology WRI 93-4026 

Virgilian 
Colorado OP-1492 
Utah OP-1492 

Virgin Creek Member 
structural geology OP-631 

Virgin Islands see also U.S. Virgin Islands. 
tectonophysics OP-1171 

Virgin Mountains 
faults OP-1 039 
stratigraphy OP-1118 
tectonics OP-1037; OP-1038 
Tertiary B 2053 

Virgin River valley 
ground water OP-339 
maps 1-2296 

Virginia see also Appalachian Basin; Aquia For
mation; Blue Ridge Mountains; Calvert Fonna
tion; Chesapeake Bay; Chilhowee Group; 
Chowan River Fonnation; Delmarva Peninsula; 
Lee Formation; Nanjemoy Fonnation; Pen
nington Fonnation; Petersburg Granite; Pied
mont; Piney Point Fonnation; Potomac River 
basin; Salisbury Embayment; Tuscarora Fonna
tion; Valley and Ridge Province; Yorktown For
mation. 
areal geology OF 94-0420 
earthquakes B 2089 
energy sources OP-1739 
environmental geology OF 93-0292-C 
geochemistry OP-349; OP-1390 
geologic hazards 

OF 93-0292-C 
Giles Cotmty Virginia OP-1198 

geomorphology 
OF93-0381 

Clarke County Virginia MF-2262 
Frederick County Virginia MF-2262 

geophysical surveys 
OP-1213 

Charlotte Cotmty Virginia OF 94-0219 
Danville Virginia OF 94-0219 
Halifax Cotmty Virginia OF 94-0219 
Mecklenburg Cotmty Virginia OF 94-0219 
Spotsylvania County Virginia B 2114 

ground water 
P 1404-K; OF 94-0114; OP-242; OP-1744 

Accomack County Virginia OF 93-0093; 
OP-736 . 

Northampton County Virginia OF 93-0093; 
OP-736 

Prince William County Virginia OF 93-
0443 

Virginia Beach Virginia WRI 93-4159 
York County Virginia WRI 93-4159 

hydrogeology WRI 93-4191; OP-1937 
hydrology 

OF93-0462 
Fairfax Cotmty Virginia YR 

Invertebrata P 1535 
maps 

Clarke County Virginia GQ-1739; MF-2229 
Fairfax County VirginiaGQ-1732 
Fauquier County Virginia MF-2229 
Frederick County Virginia MF-2229 
Loudoun County Virginia GQ-1739; MF-

2229 

Mecklenburg County Virginia OF 93-0614 
Prince William County Virginia GQ-1732 
Shenandoah Cotmty Virginia MF-2229 
Warren County Virginia MF-2229 

Ordovician OP-883 
pedogenesis, Rockingham Cotmty Virginia OP-

557 
petroleum OF 93-0596-H 
pollution YR; OF 93-0292-C 
sedimentary petrology 

OP-1834 
Alleghany County Virginia OP-511 
Caroline County Virginia OP-586 
Essex County Virginia OP-586 
King and Queen Cotmty Virginia OP-586 
Lee County Virginia OP-677 
Scott County Virginia OP-677 

stratigraphy 
B 2076; MF-2239 

caroline Cotmty Virginia OF 93-0581 
Culpeper County Virginia B 2076 
Essex Cotmty Virginia OF 93-0581 
Fauquier County Virginia B 2076 
King George Cotmty Virginia OP-116 
Louisa Cotmty Virginia B 2076 
Northampton Cotmty Virginia OP-689 
Orange County Virginia B 2076 
Stafford County Virginia OP-116 

structural geology 
Albemarle County Virginia OP-225 
Fluvanna County Virginia OP-225 

tectonophysics OP-1437 
waterways 

WRI 93-4017 
Virginia Beach Virginia OP-23 

Virginia Beach Virginia 
grotmd water WRI 93-4159 

· waterways OP-23 
visualization 

OF 94-0001; OF 94-0052; OF 94-0134; OP-
993; OP-2057 
Alaska 

OF94-0134 
geologic hazards OF 94-0134 

Atlantic Ocean, marine geology OF 94-0001 
California 

OF94-0134 
earthquakes OF 94-0214-B 
ground water OF 94-0001; OF 94-0134 
hydrology OF 94-0134 
seismicity OF 94-0134 

Colorado, hydrology WRI 93-4018 
ecology OF 94-0001 
engineering geology OF 94-0001 
environmental geology OF 94-0001 
geom01phology OF 94-0001; OF 94-0134 
geophysical swveys OF 94-0001 
Hawaii 

geologic hazards OF 94-0134 
volcanic features OF 94-0134 

Illinois OF 94-0134 
marine geology OF 94-0134 
Massachusetts, ground water OF 94-0052 
Nevada 

ground water OF 94-0001; OF 94-0052 
hydrology OF 94-0134 

Oregon 
environmental geology OF 94-0001 
ground water OF 94-0134 

Pacific Ocean OF 94-0134 
Puerto Rico, geomorphology OF 94-0001 
Sweden, engineering geology OF 94-0001 



Washington 
geophysical surveys DDS-0016 
ground water OF 94-0134 

Viti Levu see Tavua Fiji; V atukoula Fiji 
vi train 

energy sources OP-1074 
vitrinite 

Alabama, energy sources OP-461; OP-797 
Alaska, energy sources OP-1173 
Basin and Range Province, metal ores OP-1584 
China 

energy sources OP-317 
geophysical surveys OP-448 

energy sources OP-703; OP-1074 
geochemistry OP-88 
Great Basin, metal ores OP-1584 
Great Britain, energy sources OP-146 
Indonesia, sedimentary petrology OP-300 
Oklahoma, energy sources OP-344; OP-345 
Oregon, energy sources OP-1579 
Utah, sedimentary petrology OP-1201; OP-

1588 
Victoria Australia, sedimentary petrology 

OF93-0680 
Washington, energy sources OP-1579 
West Virginia, sedimentary petrology OP-300 
Wyoming 

energy sources OP-29; OP-31; OP-415; OP-
637 

natural gas OP-665 
petroleum OF 94-0220 
sedimentary petrology OP-1202 
weathering OP-414 

Vltus Lake 
Quaternary B 2068 

vivianite 
Russian Federation, sedimentary petrology OP-

174 
Vizcaino Block 

plate tectonics OP-555 
Vizcaino Peninsula 

geochronology OP-312 
VLBI see very long baseline interferometry 
VMAP OF 94-0438 
volatile matter see volatiles 
volatile organic compounds 

Connecticut, environmental geology W 2381-B 
ground water OP-553 
Illinois, pollution WRI 93-4187 
Indiana, hydrogeology WRI 92-4115 
Minnesota, pollution OP-1573 
New Hampshire, ground water OF 93-0658 
New Jersey 

ground water OF 92-0631 
hydrogeology WRI 91-4164 

pollution P 1570 
South Carolina, pollution WRI 93-4176 
Texas, waste disposal WRI 93-4194 

OP-1130; OP-1289 
Alaska, metal ores OP-1787 
Colorado, metal ores OP-1787 
East Pacific Ocean Islands, geochemistry OP-

349 
geochemistry OP-88 
Great Lakes region, pollution OF 92-0467 
Indonesia, metal ores OP-1787 
New Mexico, geochemistry OP-943 
North SeaOP-162 
Peru, metal ores OP-1787 
Philippine Islands, petrology OP-2048 
pollution OP-2031 

Polynesia, geochemistry OP-349 
Rocky Mountains, sedimentary petrology OP-

1268 
Utah 

geochemistry OF 94-0242 
molylxlenum ores OP-513 

volcanic arcs see island arcs 
volcanic ash see also ash falls; ash-flow tuff. 

Alaska 
geologic hazards YR; B 2047 
geophysical surveys B 2047 
petrology B 2047 
phase equilibria B 2047 
volcanism OP-739 

Australasia, Pleistocene OP-260 
Australia 

environmental geology B 2047 
geologic hazards B 2047 

Canada, geologic hazards B 2047 
Colorado, stratigraphy OP-1555 
England, sedimentary petrology OP-1179 
Europe 

diagenesis OP-520 
Pleistocene OP-260 

geochemistry OP-259 
geologic hazards B 2047 
geophysical SUJVeys B 2047 
Germany, sedimentary petrology OP-1179 
Indonesia, geologic hazards B 2047 
Japan, geologic hazards B 2047 
Nebraska, ground water OP-1339 
Oceania, geophysical surveys B 2047 
Ohio, sedimentary petrology OP-1618; OP-

1619 
Oregon, geophysical sUJVeys B 2047 
Philippine Islands 

geologic hazards YR 
magmas OP-1136 

Russian Federation, geologic hazards B 2047 
sedimentation B 2047 
Texas, sedimentary petrology OP-1854 
Utah 

sedimentary petrology OP-1201 
stratigraphy OP-1555 

volcanism B 2047 
Washington 

geologic hazards B 2047 
geophysical surveys B 2047 
Quaternary OP-1133 

volcanic belts 
British Columbia, geologic hazards B 2047 
Chile, Miocene OP-562 
Yukon Territory, geologic hazards B 2047 

volcanic breccia 
Mexico, mineral resources C 1103-A 
Spain, metal ores OP-768 
Utah, Cenozoic B 2071 

volcanic clay see bentonite 
volcanic earthquakes 

Alaska OF 93-0685-A; OF 93-0685-B 
CaliforniaOP-1497; OP-1596 
geologic hazards B 2047 
Hawaii 

B 2089; OF 94-0169; OF 94-0432 
geologic hazards OF 93-0551-B; OF 94-

0216 
geophysical surveys B 2092 

Japan, geophysical surveys B 2047 
Oregon 

B2089 
geophysical surveys B 2047 

Viti Levu • volcanic rocks 391 

Washington 
B2089 
geophysical sUJVeys B 2047 

volcanic features see also calderas; cinder cones; 
lava lakes; lava tubes; volcanoes. 
P 1534; 1-2310; OP-1406; OP-1408 
Cameroon, geologic hazards OP-1281 
Colorado, petrology I-2291-B 
Utah, petrology 1-2291-B 
volcanism C 1103-A 

volcanic fields 
Alaska 

GQ-1728 
geochemistry OP-740 

Andes, metal ores OP-1206 
Idaho I-1632 
Nevada, petrology OP-789 
Texas, Oligocene OP-343 
Utah 

Cenozoic B 2071 
petrology OF 93-0680 

Washington, Quaternary OP-347 
volcanic glass 

Alaska B 2047 
Australasia, Pleistocene OP-260 
Europe, Pleistocene OP-260 
Ordovician OP-519 

volcanic risk 
Alaska, geologic hazards B 2047 
British Columbia, geologic hazards B 2047 
Canada, geologic hazards B 2047 
Costa Rica, geologic hazards B 2047 
geologic hazards B 2047; OF 9~-0379; OP-

875;0P-890 
geophysical surveys B 2047 
Hawaii, geologic hazards OF 94-0216 
Japan, geophysics B 2047 
Yukon Territory, geologic hazards B 2047 

volcanic rocks see also andesites; basalts; 
benmoreite; dacites; glasses; lava; phonolites; 
pyroclastics; rhyodacites; rhyolites; 
trachyandesites; trachytes; volcanic fields; vol
canism. 
AlaskaOP-1698 
Andes, metal ores C 1103-A; OP-208; OP-217 
Arizona 

GQ-1720 
geochemistry B 2021-D 
Miocene B 2053 
stratigraphy B 2053 
Tertiary B 2053 

California 
I-2305; OP-847; OP-894; OP-1121; OP-

1236; OP-1982 
Cenozoic B 2053 
faults OP-1392 
gold ores OP-791 
ground waterOP-1286 
Miocene B 2053 
Neogene B 2053 
stratigraphy B 2053; OP-381 
Tertiary B 2053 

Colorado 
I-2291-B 

metal ores OP-1298; OP-1299 
France, metal ores OP-11 
geochemistry OF 94-0423 
Greenland, non-metal deposits OP-1315 
Guatemala 

energy sources OP-289 
geothermal energy OP-194 

iron ores B 2062 



392 volcanic tremors • Wadati-Benioff Zone 

Mexico, mineral resources C 1103-A 
Montana, deformation OP-1562 
Nevada 

environmental geology OF 93-0690 
gold ores OP-531; OP-791; OP-930 
ground water OP-1959 
metal ores B 2077 
Miocene B 2053 
stratigraphy OP-1742 
tectonics OP-322 

Ontario, sulfides OP-827 
Oregon, gold ores OP-772 
Pacific Ocean, oceanography OP-592 
Russian Federation OF 92-0020-H 
South C.arolina, non-metal deposits OP-1315 
Spain, metal ores OP-11 
United Kingdom, non-metal deposits OP-1315 
Utah 

1-2291-B 
stratigraphy OP-17 42 
structural geology OP-532 

Venezuela 
82062 

metal ores B 2062 
Washington 

GQ-1680 
geochemistry OF 93-0686 
stratigraphy OP-1402 

Wyoming, deformation OP-1562 
volcanic tremors see volcanic earthquakes 
volcanicity see volcanism 
volcaniclastics 

Arizona 
Cretaceous OP-900 
petrology OP-2059 

California 
Cretaceous OP-900 
Mesozoic OP-332 
Quaternary OF 93-0683 
sedimentary petrology OP-148 
stratigraphy OP-381 
Tertiary B 2053 

Mexico, stratigraphy OP-1957 
North Carolina OP-712 
Oregon, energy sources OP-1579 
Philippine Islands, sedimentary petrology OP-

1781 
Virginia OP-712 
Washington 

GQ-1680; GQ-1682 
energy sources OP-1579 

volcanics see volcanic rocks 
volcanism see also ash falls; ash flows; calderas; 

eruptions; explosive eruptions; lahars; lava; 
shield volcanoes; volcanic earthquakes; volcanic 
features; volcanic fields; volcanic risk; volca
noes. 
OP-1031; OP-1455; OP-1851; OP-1971 
Alaska OP-739 
Arizona 

C 1103-B 
deformation OP-1731 
Jurassic C 1103-B 

Atlantic Ocean Islands, plate tectonics OP-17 47 
Basin and Range Province, Tertiary B 2053 
Bolivia, metal ores OP-35 
California 

deformation OP-1731 
Jurassic C 1103-B 
stratigraphy B 2053 
structural geology OP-1181 
tectonophysics OP-1 045 

Chile 
metal ores OP-598 
plate tectonics OP-621 

Colorado Plateau, tectonophysics OP-1766 
geologic hazards B 2047 
Hawaii, geochemistry OP-352 
Indonesia 

geochemistry OP-352 
structural geology OP-323 

Italy, geochemistry OP-352 
Marshall Islands OP-501 
Mexico, Jurassic C 1103-B 
Micronesia OP-501 
Montana, Cretaceous OP-1248 
Nevada 

gold ores OP-1115 
metal ores OP-2028 
structural geology OP-1461; OP-2063 
waste disposal OP-484 

North CarolinaOP-712 
Oregon, gold ores OP-1288 
Pacific Ocean 

OP-763 
crust OP-798 
MioceneOP-1812 
plate tectonics OP-52 
tectonophysics OP-708 

Peru, metal ores C 1103-A 
Virginia OP-712 
Wyoming, Quaternary OP-832 

volcanoes see also ash falls; hot spots; shield vol
canoes; stratovolcanoes; submarine volcanoes; 
volcanic earthquakes. 
1-2351 
Alaska 

geologic hazards YR; B 2047; OF 94-0134 
geomorphology OP-678 
geophysical surveys B 2047; OP-1217 
hydrology OP-902 
petrology B 2047; OP-737 
plate tectonics OP-1677 
Quaternary OF 93-(ff(fl; OP-128; OP-954 
seismology OP-1700 

Australia 
environmental geology B 2047 
geologic hazards B 2047 

California 
YR 
seismology OP-502 

Canada, geologic hazards B 2047 
Chile, Quaternary OP-1253 
Colombia 

geomorphology OP-678 
HoloceneOP-1015 

Costa Rica 
geologic hazards B 2047 
petrology OP-1159 

environmental geology OP-755 
geochemistry OF 90-0044 
geologic hazards B 1926; B 2047; OF 93-0176-

A; OF 93-0176-B; OF 93-0379; OP-875; 
OP-890 

geophysical surveys B 2047 
Guatemala, geologic hazards B 2047 
Hawaii 

YR 
environmental geology EV; OF 93-0680 
geochemistry OP-1266 
geologic hazards OF 94-0179-G 
geothermal energy OP-434 
hydrogeology OF 93-0082; OF 93-0551-D; 

OP-799 

oceanography MF-2237 
petrology OP-244 
pollution OF 93-0551-E; OP-1963 
Quaternary OP-1690 
volcanic features OF 94-0134; OF 94-0137 
volcanology OP-593 

Indonesia 
geologic hazards B 2047 
petrology OP-627 

Italy 
fluid inclusions OP-60 
geochemistry OF 93-0399 
geologic hazards B 2047 
lavaOP-63 

Japan 
earthquakes OP-1546 
geologic hazards B 2047 

Mariana Islands, geologic hazards OF 93-0541 
Mexico, geologic hazards B 2047 
Micronesia, geologic hazards OF 93-0541 
North SeaOP-162 
Oceania, geophysical surveys B 2047 
Oregon 

geophysical surveys OP-614 
hydrogeology P 1044-L 

Pacific Coast, plate tectonics YR 
petrology OP-741 
Philippine Islands 

geochemistry OP-607; OP-933; OP-1325 
geologic hazards YR; B 2047 
magmas OP-1136; OP-1435; OP-1855 
petrology OP-1661; OP-1763; OP-1887; 

OP-2048 
seismologyOP-1510; OP-1695 

Russian Federation 
geochronology OP-1209 
geologic hazards B 2047 

volcanism OP-348 
volcanology OP-1769 
Washington 

OF92-0563 
environmental geology OF 94-0212 
geologic hazards B 2047; OF 93-0445 
geomorphology OP-678 
magmas OP-355 " 
petrology OP-627 

volcanology see calderas; eruptions; explosive 
eruptions; fumaroles; lava; volcanic earth
quakes; volcanism 

volume susceptibility (magnetic) see magnetic 
susceptibility 

volumetric analysis see titration 
Voyager2 

North SeaOP-162 
Voyager Program see Io Satellite 
Voyager Project see Voyager Program 
vulcanism see volcanism 
volcanology see volcanology 

w 

Wabash River basin 
earthquakes OP-1752 
geologic hazards OP-1198 
ground water WRI 92-4142 

wackestone 
Idaho, stratigraphy B 2088 
Utah, stratigraphy B 2088 

Wadati-BenioffZonesee Benioff zone 



Waddell Valley 
hydrogeology P 1551-E 

WaddenZee 
engineering geology OF 93-0381 
geomorphology OF 93-0381 

WadgeCoal 
environmental geology OP -140 

Wadsworth Nevada 
Quaternary OF 93-0689 

Wah Wah Mountains 
geochemistry OF 94-0242 
molybdenum ores OP-513 

Wahmonie Formation 
engineering geology OP-126 

Wahoo Limestone 
Carboniferous OP-1561 

Wahpeton North Dakota 
geologic hazards WRI 93-4155 

Waimanalo Limestone 
Quaternary OP-606; OP-1711 

Wainwrightian 
Quaternary B 2055 

Waipea Valley 
geologic hazards OF 94-0179-G 

WAIS 
OF94-0052 
hydrology OF 94-0052 

Waits River Formation 
OP-1001 
geochemistry OP-1923 

Wales 
Quaternary, South Wales 

OP-356 
Walker Lake 

Quaternary OP-91 
Walker Lane 

areal geology OP-321 
metal ores OP-3; OP-185 
structural geology OP-320; OP-859; OP-1240; 

OP-1740 
tectonics OP-322; OP-858; OP-1310 

Walker River 
Quaternary OP-91 

Walker River Reservation 
mineral resources OP-534 

Wall Lake Aquifer 
ground waterOP-503 

wall rocks 
Alps, metal ores OP-1921 
Arctic region, metal ores OP-1921 
California 

orogeny OP-286 
structural geology OP-454 

Colorado, metal ores OP-1299 
geochemistry OP-1536 
Vermont, metal ores OP-1922 

wall-rock alteration 
B2099 
Colorado, pollution OP-1786 

Wallace Creek Tongue 
stratigraphy OP-232 

Wallace Island 
Quaternary OF 94-0209 

Wallowa Mountains 
Mesozoic P 1439 
metal ores P 1439 
stratigraphy P 1439 
structural geology OP-533 

wallrock alteration see wall-rock alteration 
wallrocks see wall rocks 

Walnut Gulch Experimental Watershed 
hydrogeology OP-818 

Wanakah Formation 
JurassicOP-1773 
uranium ores C 1103-A 

Wanapum Basalt 
ground water P 1413-B 

Wann River shear zone 
structural geology OP-98 

Wapi lava field 
maps I-1632 

Ward Creek Fault 
Mesozoic OP-332 

Wasatch fault zone 
faults OP-1870 

Wasatch Formation 
OP-1490 
energy sources OF 94-0427 
sedimentary petrology B 1917-Q; OP-1889 
structural geology OP-506 

Wasatch Front 
geophysical sutveys OP-1137 
tectonophysics OP-1780 

Wasatch Plateau 
geomorphology B 1842-F 
sedimentary petrology B 2087-A; OP-1378 

Wasatchian 
Wyoming OP-1846 

Washakie Basin 
sedimentary petrology OP-1297; OP-1835 

Washakiini 
Vertebrata OP-364 

Washington see also Belt Basin; Blue Mountains; 
Cascade Range; Coast Ranges; Columbia Pla
teau; Columbia River; Columbia River Basalt 
Group; Columbia River basin; Grande Ronde 
Basalt; Juan de Fuca Strait; Lake Missoula; Met
how Basin; Okanogan Range; Pasayten Group; 
Saddle Mountains Basalt; Wanapum Basalt; 
Windermere System. 
dams 

Mount Saint Helens OP-572 
Toutle River OP-572 

deformation, Puget Lowland OP-417 
earthquakes 

OF 93-0542; OP-1768 
Puget Lowland OP-138 
Puget Sound OF 93-0542; OP-138 
Seattle Washington OF 93-0542 

environmental geology 
B 1926; OP-192 
Mount Saint Helens OF 94-0212 

Eocene, King County Washington B 2085-B 
fluvial features 

Cowlitz County Washington OP-819 
Skamania County Washington OP-819 
Toutle RiverOP-819 

geochemistry 
OP-24 

Cowlitz County Washington OF 93-0686 
Grand Coulee Dam B 1846 
Lewis County Washington OF 93-0686 
Skamania County Washington OF 93-0686 

geologic hazards 
OF 93-0631; OF 94-0154 

Asotin County Washington OF 94-0213 
Mount Saint Helens B 2047; OF 93-0445 
Olympic Peninsula OF 94-0179-E 
Seattle Washington B 2047; OF 94-0179-E 
Whatcom County Washington OF 94-0179-

E 

Waddell Valley o Washington 393 

geomorphology 
Mount-Rainier WRI 93-4093 
Mount Saint Helens OP-678 
Skamania County Washington YR 

geophysical sutveys 
Lewis County Washington DDS-0016 
Mount Saint Helens B 2047 
Pierce County Washington DDS-0016 
Puget Lowland DDS-0016 
Thurston County Washington DDS-0016 

ground water 
OP-1431 
Clark County Washington WRI 91-4018; 

OF94-0134 
Hanford Reservation OP-278 
Vancouver Washington WRI 90-4196 

hydrogeology 
OF94-0124 
Yakima County Washington OF 93-0486 
Yakima Indian Resetvation OF 93-0486 

hydrology 
WRI93-4132 
Benton County Washington WRI 93-4081 
Cowlitz County Washington OP-680 
Hanford Reservation WRI 93-4081 
Kittitas County Washington OF 93-0030 
Seattle Washington WRI 93-4018 
South Cascade Glacier OF 93-0640; OF 94-

0077 
Toutle River OP-680 
Yakima County Washington OF 93-0030 

magmas, Mount Saint Helens OP-355 
maps 

Cowlitz County Washington GQ-1680 
Cowlitz River GQ-1680 
Ferry County Washington OF 93-0715 
Lewis County Washington GQ-1680; GQ-

1682 
Mount Saint Helens OF 92-0563; GQ-1682 
Okanogan County Washington OF 93-0391; 

OF93-0709; GQ-1726 
Skamania County Washington GQ-1680 

metal ores, Skamania County Washington 
OF 94-0002-A; OF 94-0002-B 

natural gas 
p 1570 
Grays Harbor County Washington OF 94-

0159 
Lewis County Washington OF 94-0159 
Pierce County Washington OF 94-0159 
Thurston County Washington OF 94-0159 

neotectonics 
PugetLowland OP-1439 
Puget Sound OP-1439 

oceanography OF 94-0134 
petroleum OF 93-0596-B; OF 93-0596-C 
petrology, Mount Saint Helens OP-6r/ 
plate tectonics 

OP-925; OP-1295 
Olympic Mountains OF 93-0542 
Puget Sound OF 93-0542 

Pleistocene OP-1717 
pollution 

YR; OF 93-0492 
Kitsap County Washington OP-288 

Quaternary 
OF 93-0542; OP-1133 
Cowlitz County Washington OF 94-0209 
Kitsap County Washington OF 93-0542 
Puget Lowland OP-141 
Puget Sound OF 93-0542 
Seattle Washington OF 93-0542 
Skamania County Washington OP-347 
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Wahkiakum County Washington OF 94-
0209 

Yakima County Washington OP-347 
seismology 

OF 94-0226-B; OF 94-0226-A; OP-15 
Mount Saint Helens B 2089 

stratigraphy OP-1380 
structural geology 

OP-251 
King County Washington MF-2265 
Kitsap County Washington MF-2265 
Mason County Washington MF-2265 
Olympic Mountains OP-533; OP-878 
Pierce County Washington MF-2265 
Thurston County Washington MF-2265 

tectonophysics 
OF93-0706 

Puget Sound OF 93-0542 
waste disposal 

Franklin County Washington OF 94-0146 
Grant County Washington OF 94-0146 
Hanford Resetvation OF 94-0146 
Richland Washington OF 94-0146 

Washington Regional Seismograph Network 
earthquakes OF 93-0542 

Wason Park Tuff 
petrology OP-2064 

waste disposal see also agricultural waste; creo
sote; geologic hazards; hazardous waste; impact 
statements; industrial waste; landfills; liquid 
waste; radioactive waste; reclamation; solid 
waste; waste disposal sites; waste water. 
Arizona, ground water WRI 94-4063 
California C 1103-A 
Colorado C 1103-A; OF 93-0534; OP-891 
Connecticut W 2381-B 
ground water WRI 93-4018 
Hawaii OP-1985 
Idaho 

OF93-0656 
ground water WRI 93-4091 

Illinois OF 93-0402 
Macyland, hydrogeology WRI 92-4087 
Massachusetts YR; OP-1116 
MontanaOP-1193 
New Jersey OP-1105 
New York OF 93-0720; OP-1105 
South Carolina, ground water OP-1659 
Texas, hydrogeology WRI 93-4112 
Utah 

OF93-0704 
hydrogeology WRI 92-4043 

Wyoming, geochemistcy OP-938 
waste disposal sites see also radioactive waste. 

OF94-0052 
geophysical surveys OP-857 
Mississippi WRI 93-4058 
New Jersey, ocean floors OF 94-0152 
New York, ocean floors OF 94-0152 
Ohio, ground water WRI 94-4136 

wastewater 
Arizona 

geochemistty OP-341 
pollution OP-510 

California 
environmental geology WRI 93-4137 
ground water OF 93-0414 

Florida 
hydrology WRI 93-4006 
waste disposal OF 93-0364 

Georgia, pollution OF 94-0099 
Massachusetts, pollution OP-26 

New Mexico, pollution OP-469; OP-510 
New York 

environmental geology WRI 92-4038 
pollution WRI 91-4118 

pollution TWl 03-A20; OP-804 
Rhode Island, hydrogeology WRI 93-4023 
Texas. waste disposal WRI 93-4194 

waste, agricultural see agricultural waste 
waste, human see human waste 
waste, industrial see industrial waste 
waste, liquid see liquid waste 
waste, radioactive see radioactive waste 
waste, solid see solid waste 
WATEQ 

geochemistty OP-1604 
WATEQ4F 

ground water OP-2009 
WATEQF 

Minnesota. pollution OP-1930 
water cycle see hydrologic cycle 
water diversion 

Colorado, hydrology WRI 93-4018 
lllinois, engineering geology WRI 94-4112 
waterways WRI 93-4018 

Water Erosion Prediction Project 
hydrology WRI 93-4018 

water falls see waterfalls 
Water Information Coordination Program 

hydrogeology YR 
Water Information Management and Analysis 

System 
hydrogeology OF 94-0046 

water resources see also N A WDEX; springs. 
OP-1027 
Appalachians, ground water OP-1667 
Arizona, hydrogeology OF 93-0165 
Arkansas, hydrogeology OF 93-0426; OF 93-

0460; OF 93-0461; OF 93-0468 
Atlantic Coastal Plain. ground water OP-1667 
California 

ground water W 0495; WRI 93-4019; OP-
542 

hydrogeology OF 93-0145; OF 94-0067 
Connecticut, ground water OP-197 
Florida, ground water WRI 92-4166; OF 93-

0134; OP-571 
geophysical sutveys B 1926 
Georgia, ground waterWRI 93-4161; OP-144 
ground waterOP-20; OP-870; OP-914 
Hawaii, ground waterOP-968 
hydrogeology YR; B 1926; W 2422; C 1103-A; 

OF 92-0117; OF 93-0456; OF 94-0330 
hydrology YR; WRI 93-4018; OP-916 
IDinois, hydrogeology OF 93-0649 
Iowa, hydrogeology OF 94-0088 
Kansas, hydrogeology OF 93-0099; OF 93-

0116; OF 94-0035; OF 94-0089 
Kentucky 

ground water OF 94-0075 
hydrology OP-1646 

Louisiana, ground water WRI 92-4182; OP-96; 
OP-314 

Massachusetts, ground water OP-33 
Mississippi 

ground waterOP-411 
hydrogeology OF 93-0375; OP-719 
hydrology OP-241 

Montana, hydrogeology WRI 93-4026; OF 93-
0151 

Nebraska 
ground waterOP-851 

hydrogeology OF 94-0035; OF 94-0092 
Nevada 

OP-1639 
ground waterOP-336 
hydrology OF 94-0053 

New England, hydrogeology OF 94-0339 
New Jersey 

ground water OP-474 
pollution OP-39 

New Mexico 
ground water WRI 93-4149 
hydrogeology OF 93-0661; OF 94-0361 

New York 
hydrogeology OF 93-0370 
pollution OP-585 

Ohio, ground water OF 93-0458 
Oklahoma, hydrogeology OF 94-0038; OF 94-

0086 
Oregon, ground water OF 93-0493 
Pennsylvania 

ground water OF 93-0152; OP.;.ll()9 
pollution OP-1432 

pollution OP-288; OP-830 
Puerto Rico 

ground water C 1099; WRI 91-4079; OP-
711; OP-1636 

hydrogeology WRI 91-4174 
Rhode Island 

ground water WRI 94-4096 
hydrogeology WRI 92-4119 

South Carolina 
ground water OP-1125 
stratigraphy OP-290 

South Dakota. hydrogeology OF 94-0344 
Tennessee 

environmental geology OP-583 
ground water WRI 92-4179 

Texas 
environmental geology OP-401 
hydrogeology OP-1613 
pollution OP-716; OP-1025 

United Arab Emirates, ground water W 2417 
United States, ground water C 1099 
Virginia, ground water OF 94-0114; OP-242 
Wisconsin, hydrogeology WRI 91-4136; 

OF 93-0118; OF 94-0321 
Wyoming, ground water OF 93-0413 

Water Resources Division 
OF 92-0162; OF 93-0175; OF 94-0052 
geochemistty OF 93-0416 
ground water C 1099; OF 94-0086; OF 94-

0073 
hydrogeology YR; WRI 93-4082; WRI 94-

4046; OF 92-0136; OF 93-0145; OF 93-
0151; OF 93-0157; OF 93-0165; 
OF 93-0410; OF 93-0448; OF 93-0467; 
OF 93-0649; OF 94-0038; OF 94-0067; 
OF 94-0084; OF 94-0088; OF 94-0089; 
OF 94-0092; OF 94-0115; OF 94-0330; 
OF94-0339 

hydrology MSB; WRI 93-4018; WRI 93-4168; 
OF 92-0499; OF 93-0088; OF 94-0052; 
OF 94-0053; OF 94-0083; OF 94-0304 

waterways OP-287 
water rights 

California, hydrology YR 
Nevada, hydrology YR 

water use 
Arizona, ground water WRI 93-4196; OF 94-

0064 
Arkansas 



hydrogeology OF 93-0633; OF 93-0634; 
OF 93-0635; OF 93-0636; OF 93-0637 

hydrology OF 94-0052 
hydrogeology YR; WRI 93-4084; OF 93-0456 
Idaho, hydrogeology WRI 93-4228 
Indiana, hydrology OF 93-0088; OF 93-0452 
Kentucky, ground water WRI 93-4077 
Mississippi, hydrogeology OF 93-0375 
Nevada, hydrogeology OF 93-0463 
New Jersey, hydrogeology WRI 92-4145 
New Mexico, hydrogeology WRI 93-4107 
Ohio 

ground water OF 93-0645; OF 93-0646 
hydrology OF 94-0048 

Oregon, ground water WRI 91-4018 
Rhode Island, hydrogeology WRI 93-4023 
Virginia, ground water OF 94-0114 
Washington, ground water WRI 91-4018 
Wisconsin, hydrogeology OF 93-0118 

water, waste see waste water 
water-surface profiles 

engineering geology OP-600 
hydrologyTWI 03-A15 

waterfalls 
Virginia, sedimentary petrology OP-511 

waterways see also canals; channelization. 
WRI 93-4017; WRI 93-4018; OF 94-0001; OP-
176; OP-177; OP-275; OP-287; OP-475;_0P-
926 
Arizona 

WRI93-4169 
geomotphology OF 93-0041 

Alkansas OF 94-0052 
California OP-76 
GeorgiaOP-479 
hydrogeology OP-1571 
hydrology WRI 94-4005; OF 93-0419; OF 94-

0123 
illinois 

OP-645 
hydrogeology WRI 93-4048 
hydrology WRI 93-4018 

Indiana 
WRI 93-4066; OP-744 
hydrology WRI 93-4018 

Iowa, hydrology WRI 93-4018; WRI 93-4062 
Japan, geomorphology OF 93-0381 
Kansas OP-1770 
Louisiana, ground water WRI 93-4184; OF 94-

0069 
Maine, geologic hazards W 2424 
MarylandOP-186 
Massachusetts 

OF 93-0480; OP-681 
geomorphology OP-911 

Minnesota, geologic hazards WRI 93-4155 
Mississippi 

hydrogeology WRI 93-4068 
hydrology WRI 93-4086 

Mississippi Valley, hydrology C 1120-B 
New Yolk OP-113 
North Carolina, hydrology W 2408-A 
North Dakota 

geologic hazards WRI 93-4155 
hydrology WRI 94-4018 

Ohio, hydrology WRI 93-4018; OF 93-0135 
Oregon WRI 93-4018 
South Dakota, hydrology WRI 94-4018 
TennesseeOP-182 
Washington WRI 93-4018 
West Virginia 

geologic hazards OF 93-0ff/7 

hydrology WRI 93-4133; OF 93-0121 
Wisconsin, hydrology WRI 91-4128 
Wyoming 

geomorphology WRI 93-4032 
hydrology WRI 93-4022 

Waterways Experiment Station 
hydrogeology WRI 93-4018 

Watsonville California 
fluvial features P 1551-E 
soil mechanics OF 94-0279 

WATSTORE 
hydrogeology OF 93-0410 
hydrology WRI 93-4168 

Waunita Bot Springs 
metal ores C 1103-A 

Waverly Arch 
structural geology OP-1278 

WawaBelt 
geochemistry OP-82 
Precambrian OP-669 

Wawona California 
earthquakes OP-1072; OP-1420; OP-1696; OP-

1733; OP-1932 
ground water OF 94-0134; OP-1460 
petrology OP-1073 

Weatherby Foll"mation 
stratigraphy OP-1 058 

weathering 
OP-1778 
Alaska, hydrology OP-350 
Atlantic Coastal Plain, pollution OP-1366 
California, cnystalline rocks OP-1701 
chemical weathering 

OP-99; OP-684 
environmental geology OP-408 
Hawaii OP-420 
hydrogeology OP-1388 
Puerto Rico OP-1060 
Utah OP-1588 

China, engineering geology OP-546 
Colorado 

gold ores OF 93-0677 
hydrology OF 94-0144 
metal ores OP-1858 
pollution C 1103-A; OF 94-0203 

differential weathering, Israel OF 93-0381 
District of Columbia, rock mechanics OF 93-

0350 
energy sources OP-1074 
geochemistry OP-418; OP-910; OP-950 
Germany, crystalline rocks OP-1701 
mechanical weathering, Venezuela OP-596 
New Mexico, Quaternary OP-1906 
Ohio 

geologic hazards B 2059-D 
ground water WRI 92-4135 

Pennsylvania 
OF94-0434 

hydrology OP-961 
physical weathering 

OP-99 
Vermont B 2075 

Puerto Rico 
OP-1798 

heavy mineral deposits C 11 03-A 
Russian Federation, crystalline rocks OP-1701 
South America, bauxite C 1103-A 
South Carolina, gold ores OP-142 
Utah OF 93-0390; OP-1719 
Venezuela, kaolin deposits B 2062 
Wyoming 

OP-414 

water, waste • well-logging 395 

energy sources OP-29 
Weber Sandstone 

diagenesis OP-624 
wedges, ice see ice wedges 
Weichselian see Younger Dryas 
welded tutJ 

California, stratigraphy OP-1943 
Colorado OP-720 
Nevada 

engineering geology OP-886 
ground water WRI 92-4016 

Weldon River 
engineering geology OP-233 

Weldon Spring Missouri 
hydrogeology OF 93-0648 
pollution OF 93-0433 

well-logging see also gamma-ray methods; mea
surement-while-drilling; radioactivity. 
acoustical logging 

California OF 94-0134 
geophysical surveys OP-656 
illinois WRI 93-4187 
United Arab Emirates W 2417 

Andes, oceanography OP-54 
Armenia, coal OF 93-0681 
California 

earthquakes OP-1696 
elastic waves OF 93-0376 
energy sources OF 93-0382 
engineering geology OF 94-0222; OP-1876 
ground water W 2394 
Quaternary OF 93-0683 

caliper logging 
illinois WRI 93-4187 
Nevada OP-126 
United Arab Emirates W 2417 

Colorado 
ground water WRI 93-4198; OF 93-0442; 

OP-1301 
oil and gas fields OP-690 

electrical logging 
Atlantic Coastal Plain W 2414 
Gulf Coastal Plain W 2414 
Nevada OP-623 
United Arab Emirates W 2417 

electromagnetic logging 
New Hampshire OP-1352 
Vermont OP-521 

Florida, Jurassic OP-1 000 
geophysical surveys OF 93-0579-A; OF 93-

0579-B; OF 93-0579-C 
Germany, geophysical surveys OP-702 
ground water WRI 93-4214; OF 93-0485 
Idaho, ground water OP-1697 
Kansas, hydrogeology WRI 93-4177 
Louisiana, ground water WRI 92-4182 
Massachusetts, ground water WRI 93-4115 
Nevada 

ground water WRI 92-4016; WRI 93-4025; 
OP-1975 

hydrogeology OP-1374 
waste disposal YR; OF 93-0060 

New Jersey 
ground water OF 92-0631 
pollution OP-39 

New Mexico, ground water WRI 92-4156 
New Yolk, pollution WRI 91-4118 
Oceania, marine geology OP-263 
Oregon, Quaternary OF 94-0012 
Pacific Ocean 

marine geology OP-263 
oceanography OP-53; OP-57 
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Pakistan, energy sources OF 93-0523 
Pennsylvania, Triassic OP-1620 
South Carolina 

ground water WRI 93-4146 
stratigraphy OP-290 

South Dakota, ground water WRI 93-4008 
Sweden, engineering geology OF 94-0001 
Texas, ground water WRI 92-4156 
Utah, environmental geology OF 93-0704 
Virginia, stratigraphy OF 93-0581 
West Pacific Ocean Islands, marine geology 

OP-274 
wellbore breakouts see borehole breakouts 
Wellfleet Massachusetts 

glacial geology OF 93-0618 
Wentworth Seamounts 

tectonophysics OP-709 
WEPP 

hydrology WRI 93-4018 
Werra Series 

sedimentary petrology OP-1222 
West Mrica see Cameroon; Ghana 
West African Shield 

petrology OP-1967 

West Calico Fault 
faults OP-1475 

West Canyon Limestone 
stratigraphy B 2088 

West Coast see Pacific Coast 
West Coast Fault 

structural geology OP-878 
West Huasna Fault 

Cretaceous OP-1657 
West Indies see also Antilles; Bahamas. 

mineralogy, Caribbean Mountain Range OP-
596 

Neogene, Antilles OF 94-0023 
West Pacific see Bering Sea; Coral Sea; Indones

ian Seas; Izu-Bonin Arc; Japan Sea; Ontong Java 
Plateau; Philippine Sea; South China Sea; Tas
man Sea; Yellow Sea 

West Pacific Ocean Islands 
geophysical surveys, Bonin Islands OP-537; 

OP-539 
hydrology YR 
marine geology 

OP-261; OP-268; OP-269; OP-270; OP-274 
Bonin Islands OP-263; OP-271; OP-272; 

OP-273 
oceanography, Bonin Islands OP-262 
petrology, Bonin Islands OP-538 
plate tectonics OP-1367 

West Range Limestone 
stratigraphy OP-1625 

West Virginia see also Appalachian Basin; 
Kanawha Formation. 
environmental geology C 1103-A; OF 93-

0292-C; OP-466 
geochemistry I-2364-C 
geologic hazards 

OF 93-0292-C 
Fayette County West Virginia OF 93-0077 
Raleigh County West Virginia OF 93-0077 
Summers County West Virginia OF 93-

0077 
geomotphology 

Berkeley County West Virginia MF-2262 
Hampshire County West Virginia MF-2262 
Morgan County West Virginia MF-2262 

geophysical surveys OP-1554 

hydrology 
I-2364-E 
Fayette County West Virginia WRI 93-

4105; WRI 93-4133; OF 93-0121 
Kanawha County West Virginia OF 93-

0121 
Mason County West Virginia OF 93-0121 
Pleasants County West Virginia OF 93-0372 
Putnam County West Virginia OF 93-0121 
Raleigh County West Virginia WRI 93-

4105; WRI 93-4133 
Summers County West Virginia WRI 93-

4105; WRI 93-4133 
Wood County West Virginia OF 93-0372 

maps 
Grant County West Virginia OF 93-0009 
Hampshire County West Virginia OF 93-

0009 
Hardy County West Virginia OF 93-0009 
Mineral County West Virginia OF 93-0009 

mineral resources 1-2364-D: 1-2364-F; 1-2364-
G 

petroleum OF 93-0596-H 
pollution OF 93-0292-C 
stratigraphy MF-2239; OP-1549 

West-Central Alaska see also Seward Peninsula. 
ecology C 1075 
maps MF-2219-A 
mineral resources OP-1203 

Westerly Granite 
crystalline rocks OP-1701 
geophysics OP-445; OP-589 
structural geology OP-1 057 

Western Alps see Cottian Alps 
Western Australia 

metal ores OP-551 
Western Boundary Undercurrent 

oceanography OP-1797 
Western Canada see Alberta; B.ritish Columbia; 

Canadian Cordillera; Canadian Rocky Moun
tains; Manitoba; Northwest Territories; Sas
katchewan; Yukon Territory 

Western Europe see Cottian Alps; France; Iceland; 
Netherlands; Scandinavia; United Kingdom 

Western Hemisphere 
tectonophysics OP-920 

Western Interior see also Idaho; Montana; Utah; 
Wyoming. 
geologic hazards OF 94-0195 
ground water HA-0722-F 
Invertebrata B 2073 
natural gas OP-838 
stratigraphy 

OF 93-0680; OP-1252; OP-1863; OP-1864 
Western Interior Seaway OP-200; OP-210; 

OP-1006; OP-1219 
structural geology, Western Interior Seaway 

OP-506 
Western Interior Seaway 

stratigraphy OP-200; OP-210; OP-1006; OP-
1219 

structural geology OP-506 
Western Overthrust Belt 

metal ores OP-1333 
Western U.S. see Pacific Coast 
Weston New Jersey 

hydrology OF 93-0444 
Westphalian 

Alabama OP-1952 
Appalachians OP-1416 
Canada OP-1940 

England OP-1179 
Georgia OP-1952 
Germany OP-1179 
Nova Scotia OP-1617 
United States OP-1940 

Westray Mine 
sedimentary petrology OP-1617 

Westwater Canyon Sandstone Member 
metal ores OP-776 
uranium ores P 1548; OP-1989 

wetlands see also bogs; swamps. 
Alaska 

ecology C 1075 
environmental geology OF 94-0328 

California, environmental geology OF 93-0497 
Colorado 

environmental geology C 1097; C 1103-A; 
OF93-0680 

pollution OP-1892 
environmental geology OP-1837 
Florida, hydrology WRI 93-4006; WRI 93-

4033 
Great Lakes region, ecology OF 94-0200 
Gulf Coastal Plain, ecology OF 94-0200 
hydrogeology YR; W 2422; WRI 93-4018 
Idaho, hydrogeology WRI 93-4228 
Maryland 

environmental geology YR 
hydrogeology WRI 92-4087 

Massachusetts, hydrology OF 93-0482 
Michigan, geomotphology OF 93-0381 
Minnesota 

fluvial features OF 93-0164 
hydrology OF 93-0446 
Quaternary OF 94-0052 

Missouri, hydrology WRI 93-4018 
Montana, environmental geology OF 94-0120 
Nevada 

environmental geology WRI 92-4024-B; 
WRI 92-4024-C; WRI 93-4072 

lacustrine features WRI 92-4024-B 
New Hampshire, ground water OF 93-0658 
New Jersey, ground water WRI 91-4081 
Ohio 

environmental geology OF 94-0200 
geomotphology OF 94-0200 

Oregon 
environmental geology OF 93-0497 
Pleistocene OP-1717 
Quaternary OF 93-0542 

Pacific Ocean, Quaternary OF 93-0542 
Virginia 

geochemistry OP-1390 
ground waterOP-1744 

Washington, Pleistocene OP-1717 
Wisconsin, changes oflevel MF-2254 

Wheeler Peak Quadrangle 
mapsOP-105 

Wheelerian 
Miocene OP-1795 

Whidbey Island 
tectonics OP-1494 

Whipple Fault 
structural geology OP-1 046 

Whipple Mountains 
structural geology OP-1 046 
Tertiary B 2053 

WHIPS 
geophysical surveys OF 93-0530 

white mica see muscovite 



White Mountains 
structural geology OP-454 

White Oaks mining district 
petrology OP-990 

White Pine Mine 
metal ores OP-1111 

White Pockets Quadrangle 
maps OF 94-0244 

WhiteRiver 
ground waterP 1414-D 
hydrology WRI 92-4031 

White River basin 
ground water WRI 92-4142 

White River Group see also Brule Fonnation; 
Chadron Fonnation. 
ground water WRI 92-4047 
structural geology OP-506 

White River Plateau 
stratigraphy OP-1490 

White Russia see Belarus 
White Sage Formation 

faults OP-1802 
stratigraphy OP-1250; OP-1742; OP-1997 

White-Inyo Range see Inyo Mountains 
Whiterockian 

Invertebrata OP-750 
stratigraphy OP-1272 

Whitewater River valley 
ground water WRI 92-4142 

Whitney Canyon-Carter Creek Field 
energy sources OP-1728 
geochemistry OP-1727 
metal ores OP-1333 

Whittier Narrows earthquake 1987 
California OP-854 

Wichita Group 
energy sources OF 94-0024 

Wickenburg Mountains 
Tertiary B 2053 

WICP 
hydrogeology YR 

Wide-Area Information Server 
OF94-0052 
hydrology OF 94-0052 

Wiggins Arch 
energy sources OP-461 

Wiggins-Hancock Arch 
energy sources OF 93-0705 

Wightman Quadrangle 
maps OF 93-0614 

Wilcox Aquifer 
ground water WRI 93-4070; WRI 93-4071 

Wilcox Group 
structural geology OP-1999 

Wild Horse Mesa TutT 
geochemistry B 2053 

Wild Sheep Creek Formation 
Mesozoic P 1439 
stratigraphy P 1439 

Wildhorse Mountain Formation 
geochemistry OP-231 

wildlife management areas 
Montana. environmental geology OF 94-0120 
Nevada. environmental geology WRI 92-4024-

C 
Willamette Valley 

tectonophysics OF 93-0542 
Williams Lake 

ground water OP-2044 
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hydrogeology OP-753 
hydrology OF 93-0143; OF 93-0446 

Williamston North Carolina 
hydrology W 2408-A 

Williston Basin 
coal OP-238: OP-319 
energy sources OP-703: OP-706; OP-707; OP-

1255 
sedimentary petrology OP-1297; OP-1835 

Willow Creek 
hydrogeology OP-905 

Willow Creek Fault 
structural geology OP-1239 

Willow Island Dam 
hydrology OF 93-0372; OP-2012 

Willow Spring Draw 
metal ores OF 93-0680 

Willwood Formation 
P 1540; OP-464; OP-880 
VertebrataOP-1442; OP-1846 

Willyama Complex 
petrology OP-1924 

Wilson Ridge Pluton 
defonnation OP-995 
structural geology OP-996 

WIMAS 
hydrogeology OF 94-0046 

Winchester Quadrangle 
geomorphology MF-2262 
stratigraphy MF-2239 

Wind Cave National Park 
solution features OP-486 

Wind Lake Wisconsin 
hydrology WRI 91-4107 

Wind River 
geomorphology WRI 94-4007 

Wind River basin 
diagenesis OP-438 
energy sources OP-29; OP-31; OP-413; OP-

436; OP-637; OP-1491 
geophysical sl!li'Veys OP-468 
hydrology WRI 94-4014 
natural gasP 1570; OP-665 
oil and gas fields OP-240; OP-416 
petroleum OF 94-0220 
sedimentary petrology OP-239; OP-1202; OP-

1835; OP-1889 
stratigraphyOP-232; OP-629; OP-1398 

Wind River FOI!"'Ilatlon 
petroleum OF 94-0220 

Wind River Indian Reservation 
energy sources OP-413; OP-415; OP-436 
geochemistry OP-938 
geophysical surveys OP-468 
hydrogeology OF 94-0093 
hydrology WRI 94-4014 
mineral resources C 1103-A 
oil and gas fields OP-240; OP-416 
sedimentary petrology OP-239; OP-412 
stratigraphy OP-629 
weathering OP-414 

Wind River Range 
defonnation OP-1771 
hydrogeology 0,1>-1668 
Quaternary OP-611 
sedimentary petrology OP-1835 
soils OP-316; OP-1909 

Windermere System OP-577 
Windous Butte 

metasomatism OP-1 093 

Windsor Group 
sedimentary petrology OP-1617 

Windy Peak Quadrangle 
mapsOP-105 

Windy Wash Fault 
waste disposal OP-1915 

Winimusset Brook valley 
Quaternary OP-485 

Winona Reservoir 
hydrology WRI 93-4218 

Winters Formation 
natural gas OP-1629 

Winters-Domingine gas system 
natural gas OP-1628 

Winthrop Sandstone 
stratigraphy OP-1402 

wireline logging see well-logging 
Wisconsin see also Keweenawan; Lake Michigan;· 

Lake Superior; Michigan Basin; Upper Missis
sippi Valley. 
changes of level 

Brown County Wisconsin MF-2254 
Oconto County Wisconsin MF-2254 

ecology 
Grant County Wisconsin WRI 93-4024 
Iowa County Wisconsin WRI 93-4024 
Lafayette County Wisconsin WRI 93-4024 

environmental geology OF 93-0292-E; OP-463 
geomorphology, Racine County Wisconsin OP-

1300 
hydrogeology 

YR; OF 93-0118; OF 94-0321 
Forest County Wisconsin WRI 91-4136 
Kenosha County Wisconsin OP-1306 
Racine County Wisconsin OP-1306 
Vilas County Wisconsin WRI 93-4139 

hydrology 
C 1120-B; WRI 91-4128; OF 93-0421 
Grant County Wisconsin WRI 93-4024 
Iowa County Wisconsin WRI 93-4024 
Lafayette County Wisconsin WRI 93-4024 
Madison Wisconsin OF 93-0172 
Polk County Wisconsin WRI 91-4125 
Racine County Wisconsin WRI 91-4107 
Waukesha County Wisconsin WRI 91-

4076; WRI 91-4107 
petrology B 1904-J 
pollution 

W 2413; OF 92-0467; OF 93-0630 
Brown County Wisconsin OF 93-0132 
Door County Wisconsin OF 93-0132 
Marinette County Wisconsin OF 93-0132 
Oconto County Wisconsin OF 93-0132 

structuralgeologyOP-1538 · 
Wisconsinan see also Woodfordian. 

Alabama OP-1529 
Alaska B 2055 
California OP-675 
Great Lakes OP-1899 
Greenland OP-675 
Kansas OP-1495 
Massachusetts OP-911 
Mississippi OP-1529 
Montana OF 93-0510 
NebraskaOP-1495 
New Hampshire OP-1691 
New Jersey OP-1955 
Ohio OF 94-0200; OP-1314; OP-1956 
Pennsylvania OF 94-0434 

Wishbone Formation 
stratigraphy B 2068 
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WISK Continental Drilling Program 
stratigraphyOP-1516 

Witwatersrand 
metal ores B 2062 
seismic sources OP-559 

WocusMarsh 
Quaternary OF 94-0189 

WolfCreek 
hydrology WRI 93-4133 

Wolf Fang Peak Quadrangle 
Quaternary B 2101 

Wolf Hole Mountain 
maps I-2296 

Wolfcampian 
Colorado OP-1467; OP-1468 
Utah OP-1467; OP-1468 

Wolfe Creek Meteorite 
meteor craters OP-1 009 

wolframite see also tungsten ores. 
C.a.lifornia.. metal ores OP-185 
Nevada, metal ores OP-185 

Wood River Formation OF 93-0680; OP-1 000 
Wood River Reservoir 

hydrogeology WRI 92-4119 
Woodbine Formation 

energy sources OF 93-0705 
natural gas OF 93-0705 

Woodford Shale 
energy sources OP-345; OP-492 

Woodfordian 
illinois OP-1524 
Massachusetts OP-862 
Pennsylvania OF 94-0434 

Woods Hole Image Processing System 
geophysical swveys OF 93-0530 

Woods Hole Oceanographic Institution 
geophysical swveys OF 93-0530 

Worcester Plateau 
Quaternary OP-862 

workstations 
OF 94-0001; OF 94-0052 
hydrology WRI 93-4018 

worms OP-333 
Wrangell Mountains 

maps GQ-1728 
petrology OP-737 

Wrangell-Saint Elias National Park and Pre
serve 
geologic hazards WRI 93-4078 

Wrangellia 
Alaska 

geochemistry B 2068 
structural geology OP-1842 

wrench faults 
Arkansas, ground water OP-1466 
Colorado Plateau OP-506 
energy sources OP-703 
GeorgiaOP-1421 
Louisiana, ground waterOP-1466 
Western InteriorOP-506 

wrinkle ridgesOP-1406; OP-1609 
WSR-88D 

hydrology WRI 93-4018 
Wyodak·Anderson Coal Bed 

sedimentary petrology OP-1889 
Wyoming see also Almond Fonnation; Beartooth 

Mountains; Bighorn Basin; Bighorn Mountains; 
Black Hills; Brule Fonnation; Chadron Fonna
tion; Clark's Fork Basin; Cloverly Fonnation; 
Cody Shale; Denver Basin; Fort Union Fonna-

tion; Frontier Fonnation; Green River basin; 
High Plains Aquifer; Lance Fonnation; Lewis 
Shale; Lodgepole Fonnation; Madison Group; 
Mesaverde Group; Morrison Fonnation; Mowry 
Shale; Muddy Sandstone; Ogallala Aquifer; 
Powder River basin; Sevier orogenic belt; Sus
sex Sandstone Member; Teapot Sandstone 
Member; Tongue River Member; Wasatch For
mation; Western Interior Seaway; Western 
Overthrust Belt; White River Group; Willwood 
Fonnation; Yellowstone National Park. 
OP-435 
defonnation 

OP-831 
Owl Creek Mountains OP-1771 
Wind River Range OP-1771 

diagenesis 
Fremont County Wyoming OP-438 
Hot Springs County Wyoming OP-438 
Natrona County Wyoming OP-438 
Sweetwater County Wyoming OP-624 

economic geology OP-437 
energy sources 

C 1125; OP-359; OP-1491; OP-1728 
Fremont County Wyoming OP-29; OP-31; 

OP-413; OP-415; OP-436 
Hot Springs County Wyoming OP-413; OP-

415;0P-436 
fluvial features WRI 91-4153 
geochemistry 

OF 93-0680; OP-1727 
Fremont County Wyoming OP-938 
Hot Springs County Wyoming OP-938 

geomorphology 
Fremont County Wyoming WRI 94-4007 
Uinta County Wyoming WRI 93-4032 

geophysical surveys 
B 1926 
Fremont County Wyoming OP-468 
Hot Springs County Wyoming OP-468 

geothennal energy, Teton County Wyoming 
OP-250 

ground water 
P 1414-B; OF 93-0413 

Laramie County Wyoming WR192-4047 
guidebook 

Grand Teton National Park B 2099 
Park County Wyoming B 2099 

hydrogeology 
Big Hom County Wyoming WRI 93-4021 
Hot Springs County Wyoming WRI 93-

4141; OF 94-0093 
Natrona County Wyoming OF 93-0476 
Park County Wyoming WRI 93-4183; 

OF93-0384 
Teton County Wyoming B 2067; OF 93-

0384 
Wind River Range OP-1668 

hydrology 
Fremont County Wyoming WRI 94-4014 
Laramie County Wyoming WR1 93-4022 
Sublette County Wyoming WRI 92-4071 

intrusions OP-1188 
Invertebrata B 2073 
maps 

OF94-0425 
Big Hom County Wyoming OF 94-0191; 

I-2433-A 
Campbell County Wyoming 1-2433-A 
Crook County Wyoming I-2433-A 
Johnson County Wyoming I-2433-A 
Uncoln County Wyoming OF 94-0204 
Sheridan County Wyoming I-2433-A 

Sublette County Wyoming OF 94-0204 
Washakie County Wyoming 1-2433-A 
Weston County Wyoming 1-2433-A 

metal ores C 1103-A 
mineral resources, Fremont County Wyoming 

C 1103-A 
natural gasP 1570; OP-665 
oil and gas fields 

Fremont County Wyoming OP-240; OP-416 
Hot Springs County Wyoming OP-240; OP-

416 
Paleocene 

Big Hom County Wyoming P 1540 
Rock Springs Uplift OP-453 
Washakie County Wyoming P 1540 

petroleum 
OF 93-0596-D 

Fremont County Wyoming OF 94-0220 
plate tectonics OP-548 
pollution YR 
Quaternary 

OP-832 
Lincoln County Wyoming OF 93-0687 
Park County Wyoming OF 93-0680 
Teton County Wyoming P 0932-D; OF 93-

0680 
Wind River Range OP-611 

sedimentary petrology 
OP-1268; OP-1320 

Big Hom County Wyoming OP-743 
Campbell County Wyoming C-0143-A 
Fremont County Wyoming OP-239; OP-412 
Great Divide Basin OP-1446; OP-1835 
Hot Springs County Wyoming OP-239; OP-

412 
Owl Creek Mountains OP-1835 
Park County Wyoming OP-743 
Wind River Range OP-1835 

soils, Wind River Range OP-316; OP-1909 
stratigraphy 

OP-1319; OP-1380; OP-1493 
Fremont County Wyoming OP-629 
Hot Springs County Wyoming OP-629 

structural geology OP-1560 
tectonics OP-1563 
thennal waters, Teton National Forest OP-1606 
Vertebrata 

OP-1081 
Hot Springs County Wyoming OP-364 

weathering 
Fremont County Wyoming OP-414 
Hot Springs County Wyoming OP-414 

Wyoming Geological Assodation 
economic geology OP-437 

X 

X-ray analysis see also X-ray fluorescence. 
geochemistry W 2373; OP-204 

X-ray dift'raction analysis 
geochemistry OP-204 
nitrate deposits OF 94-0240 

X-ray fluorescence 
geochemistry W 2373 

xanthosiderite see goethite 
XDETECT 

seismology OF 93-0261 
xenoliths 

Arizona P 1541 
California OP-318; OP-633 
China. geochemistry OP-377 



France OP-633 
Hawaii 

OP-244 
Miocene OP-1322 

Japan OP-633 
Mexico OP-1123 
tectonics C 1103-A 

Xinjiang China see also Tien Shan. 
geophysical sutveys, Junggar Basin OP-448 

X pick 
seismology OP-1838 

XPLAY.EXE 
earthquakes OF 94-0170-A; OF 94-0170-B 

Xray diffraction analysis see X-ray diffraction 
analysis 

Xsuds 
seismology OP-1838 

y 

Y see yttrium 
Yakima Indian Reservation 

hydrogeology OF 93-0486 
Yakima River 

hydrology OF 93-0030 
pollution YR 

Yamato Basin 
geochemistry OP-388 

Yamato Meteorites 
petrology OP-896: OP-897 

Yamhill Formation OF 93-0623 
Yangtze River valley 

metal ores OP-609 
Yazoo River basin 

hydrogeology WRI 93-4068; OP-719 
Yb see ytterbium 
YCINT 

ground water OF 93-0481 
Yellow Sea 

mantle OP-730 
Y ellowjacket Formation 

metal ores OP-1180 
Yellowstone Caldera 

neotectonics OP-1779 
Quaternary OF 93-0680 

Yellowstone hot spot 
tectonophysics OP-660; OP-1154; OP-1780 

Yellowstone National Park 
geothennal energy OP-250 
guidebook B 2099 
hydrogeology B 2067; OF 93-0384 
petrology OP-1518 
Quaternary OP-391 
structural geology OP-1257 
volcanology OP-1769 

Yellowstone Plateau 
Quaternary OP-832 

Y erba Buena Island 
engineering geology P 1551-A 
soil mechanics P 1551-A 

Yerington Nevada 
areal geology OP-321 
metal ores OP-185 
structural geology OP-320 

Yermak Plateau 
QuaternaryOP-163 

Yermo California 
geophysical sutveys OF 94-0202 

Yolla Bolly Terrane 
plate tectonics OP-398; OP-1053 

Yorktown Formation 
OF 93-0581; OF 94-0023; OP-1200 
sedimentary petrology OP-586 

Yosemite National Park 
YR 
areal geology OP-378 
earthqua.kesOP-1072; OP-1420; OP-1696; OP-

1733; OP-1932 
ground water OF 94-0134 
petrology OP-1 073 
Quaternary OP-2010 

Young's modulus 
rock mechanics OP-657 

Younger Dryas 
Great Lakes OP-150; OP-1177 
Hawaii OP-1241 
Kansas OP-1495 
NebraskaOP-1495 

ytterbium 
Ghana, petrology OP-1967 

yttrium 
Arkansas, Pennsylvanian OP-1616 

Yucatan Peninsula 
plate tectonics OP-800 
stratigraphy OP-1 085 
tectonophysics OP-1542 

Yucca Flat 
structural geology OP-1170 

Yucca Mountain 
earthquakes OF 93-0555 
economic geology OP-1639 
energy sources OF 94-0161 
engineering geology OP-623; OP-869; OP-886; 

OP-1934 
environmental geology OF 93-0690; OP-346; 

OP-692 
faults OF 94-0049 
fluid inclusions OP-1841 
geophysical sutveys OP-383; OP-1481 
ground water WRI 92-4016; WRI 93-4000; 

WRI 93-4025; OF 94-0052; OP-220; OP-
226; OP-257; OP-482; OP-541; OP-1323; 
OP-1685; OP-1959: OP-1975; OP-2025; 
OP-2066 

hydrogeology OP-1374; OP-1684 
hydrology OF 93-0438 
mass movements OP-1169 
neotectonics OP-1666 
Quaternary OP-1612 
rock mechanics OF 92-0201; OP-1373 
sedimentary petrology OP-1383 
seismology OP-1101; OP-1775 
structural geology OP-1106; OP-1754 
waste disposal YR; OF 93-0060; OP-107; OP-

236; OP-647; OP-671; OP-672; OP-715; 
OP-839; OP-967; OP-971; OP-972; OP-
1195; OP-1915; OP-2038 

Yucca Valley California 
earthquakes OP-374 
geologic hazards OF 94-0179-H 

Yugoslavia see also Danube River. 
Quaternary, Slovenia OP-663 

Yukon Territory 
geochemistry OP-365 
geologic hazards B 2047 
hydrology WRI 93-4179 
metal ores OP-1342; OP-1343 
Pliocene OF 94-0023 

Xinjiang China • zinc ores 399 

Yukon-Koyukuk Basin 
geophysical sutveys OF 93-0265 

Yukon-Tanana Terrane 
deformation OP-1574 
structural geology OP-664; OP-1738 

Yukon-Tanana Upland 
structural geology OP-1 040 
tectonics OP-46 

Yuma Arizona 
geophysical sutveys OF 93-0701 

Yunnan China 
energy sources OP-317 
sedimentary petrology OP-975 

Zabriskie Quartzite 
petrology OP-1022 

ZalaBasin 

z 

energy sources OP-146 
Zayante Fault 

neotectonics P 1550-F 
Zayante Sandstone 

guidebook OP-847 
Zebulon Georgia 

ground waterWRI 93-4161 
Zechstein 

New Mexico OP-1222 
Texas OP-1222 

Zelaya Nicaragua 
geophysical sutveys OF 94-0280 

zeolite deposits 
C 1103-A; OF 93-0570-A; OF 93-0570-B; 

OF 94-0294-A; OF 94-0294-B 
Idaho OP-810 
Oregon OP-1016 

zeolite group see also analcime; chabazite; 
clinoptilolite; laumontite; natrolite; stilbite. 
non-metal deposits OF 93-0570-A; OF 93-

0570-B 
Oregon, non-metal deposits OP-1016 
Wyoming, petrology OP-1518 

zeolitization 
Idaho, mineralogy OP-1634 
Nevada, engineering geology OP-126 

Zidarov method OP-158 
zinc see also heavy metals. 

Arizona, geochemistry C 1103-A 
California, pollution OP-2000 
Colorado 

environmental geology OF 93-0680; OP-
1929 

geochemistry OF 94-0408 
pollution C 1103-A; OP-1786 

geochemistry OF 93-0393-A; OF 93-0393-
B,C; OP-166 

Georgia, hydrogeology OP-1167 
Idaho 

geochemistry B 2023-B 
ground water WRI 93-4091 

Massachusetts, environmental geology OP-
1401 

metal ores C 1103-A 
sedimentary petrology OP-1399; OP-1400 

zinc blende see sphalerite 
zinc ores see also lead-zinc deposits. 

B2062 
Alaska C 11 02; C 11 03-A 
AlpsOP-1921 
Arctic region OP-1921 
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Bolivia C 1103-A; OF 94-0238; OP-1205 
Costa Rica C 1103-A 

China 
geochronology OP-937 

sedimentary petrology OP-975 
Colorado 

zirconium 
geochemistry OF 93-0393-A; OF 93-0393-B,C 
Hawaii, geochemistry OP-420 France OP-11 

Idaho P 1439 
Pacific Ocean OP-978; OP-1309 
Spain OP-11 
TurkeyOP-1258 

Zion National Park 
ground water OP-339 

zircon 
Alaska, Devonian B 2068 
Arizona, metal ores C 1103-A 
Bolivia, metal ores C 1103-A 
California 

Cretaceous OP-234 
geochronology OP-2054 
orogeny OP-286 
petrology OP-1505 

Canada, petrology OP-84 

A 

A'Heam. M. F. OP-942 
Aalto, K. R. OP-983 
Abdehnalek, Sidi-Mohamed 

OF94-0023 
Abercrombie, R. E. OP-1 
Abrams, C. E. MF-2215-B, 

2215-C 
Abrams, G. A. C 1103-A; GP-

1009 
Abrams, M. J. B 1926 
Abston, C. C. DDS-0006, 0012, 

0013,0023 
Aburto, Arturo B 2089 
Acevedo, A. P. OP-1015 
Acevedo, William OF 94-0134 
Achauer, Ulrich OP-223, 441, 

710, 1925 
Ackermann, D. OP-1747 
Acosta, A. V. OF 94-0052, 94-

0141 
Adam, D. P. OF 93-0683, 94-

0012, 94-0023, 94-0189; OP-
619,984,1928 

Adams, A. I. OP-395 
Adams, D. OP-1591 
Adams, E. E. OP-1911 
Adamski, J. C. OF 93-0434 
Adrian, B. M. OF 93-0572-A, 

93-0572-B; OP-977 
Aelion, C. M. WRI 93-4176 
Affolter, R. H. OF 93-0680 
Agar, S. M. OP-985, 986, 987, 

1540, 1541 
Agena, W. F. DDS-0013; 

P 1570; OP-489 
Ager, C. M. C 11 03-A; OF 93-

0680 
Ager, T. A. OF 94-0023 
Agnew, D. C. OP-410, 421 
Aharonian, Vigen OP-595 
Ahlbrandt, T. S. P 1570; OF 93-

0687 
Abo, John OF 94-0218 

Znseezinc 

geochronology OP-465; OP-1065; OP-1557 

petrology OP-989 

Zoantharia see Rugosa 

Florida, tectonophysics OP-603 
Haiti, geochronology OP-1557 
Idaho, tectonics OP-1353 
Jurassic OP-1852 

zone of mobility see asthenosphere 
zone, Benioff see Benioff zone 
zones, fault see fanlt zones 
zones, fracture see fracture zones 
zones, rift see rift zones 
zones,shearseeshearzones Mexico 

crystalline rocks OP-1123 

geochronology OP-1557 
Minnesota 

zones, subduction see subduction zones 
zones, suture see suture zones 
zoogeography see biogeography 

geochemistry OP-82 

tectonophysics OP-1674 
Montana, petrology OP-1709 

Zule volcanic center 
gold ores OP-1129 

Virginia, structural geology OP-1113 
Zuni Indian Reservation 

ground water WRI 94-4033 
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